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PYRAZ0L0PYIUDINE-1,4-DIAMINES AND ANALOGS THEREOF 

CROSS REFERENCE TO RELATED APPLICATIONS 
The present invention claims priority to U.S. Provisional Application Serial No. 
60/667,828, filed April 1, 2005, which is incorporated herein by reference. 

BACKGROUND 

Certan conqjovmds have been found to be usefhl as immune response modifiers 
(IRMs), rendering them useful in the treatment of a variety of disorders. However, there 
continues to be interest in and a need for compounds that have the ability to modulate tiie 
immune response, by mduction of cytokine biosynthesis or other means. 



SUMMARY 

The presait invention provides a new class of compounds that are useful in 
mducing cytokine biosynAesis in animals. Such compounds are of the following Formula 

I: 




I 

* 

wherein Ra, Rb, Ri. Ri'. and R" are as defined below. 

The compounds of Formula I are useful as immune response modifiers due to their 
abiUty to induce cytokine biosynthesis (e.g., induces the synthesis of at least one cytokine) 
and otherwise modulate the immune response when administered to animals. This makes 
the compounds usefiil in the treatment of a variety of conditions such as viral diseases and 
tumors fliat are responsive to such changes in the immune response. 

Hie invoition further provides pharmaceutical compositions containing an 
efifective amount of a compound of Formula I and methods of inducing cytokine 
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biosynthesis in an animal, treating a viral infection or disease and/or treating a neoplastic 
disease in an animal by administering an effective amount of a compound of Formula I to 
the animal. 

In addition^ methods of synthesizing compounds of Formula I and intermediates 
useful in the synthesis of these compounds are provided* 

As used herein, "a," "an," "the," "at least one," and "one or more" are used 
interchangeably. 

The terms "comprises" and variations thereof do not have a limiting meaning 
where these terms appear in the description and clahns. 

The above summary of the present invention is not intended to describe each 
disclosed embodiment or every implementation of the present invention. The description 
that follows more particularly exemplifies illustrative embodiments. In several places 
throughout the description, guidance is provided through lists of examples, which 
examples can be used in various combinations. In each instance, the recited list serves 
only as a representative group and shodd not be interpreted as an exclusive list 

DETAILED DESCRJPTIOl OF ILLUSTRATIVE EMBODIMENTS OF THE 

INVENTION 

Ths present invention provides compoonds of the foUowii^ Fonnvila I: 



and mote specifically compounds of the following Formulas H, m, IV, Y, VI, VH, VIII, 
DC, X, XI, XII, Xm, XrV, XV, and XVI: 

NH, 




NH 



I 
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wherein Ra, Rb, Rai. Rbi. Ra2. Rb2, R, Ri, Ri'. R"» Ra. Ra, Xi, Ai, G, m. n. and p arc as 
defined below, and phaimaceutically acceptable salts thereof. 

In one embodiment, the present invention provides a compound of the Fomula I: 

wherein: 




N-R" 



R,' 

5 

I 

Ri is selected from the group consisting of: 

-R4. 

-Y-B4, 

10 -X-N(R8)-Y-R4, 

.X-C(R6)-N(Ra)-R4, 
-X-0-C(R<s)-N(R8)-R4. 
-X-S(0)2-N(RiO-R4, 
-X-O-R*, and 

15 ' -x-Rs; 

Rj' is selected from the group con^sting of hydrogen, alkyl, alkoxyalkylenyl, and 
hydroxyalkylenyl wherein the alkylenyl group contains at least two carbon atoms between 
the hydroxy or alkoxy substituent and the nitrogen atom to which Ri' is bonded; 

or Rj and Ri' together with the nitrogen atom to which they ai-e bonded can join to 
20 form a group selected from the group consistmg of: 

^{f \ -N-CR3 -N-SO, 

V(CH,),y^ ^Rt ^and ; 

A is selected from tiie group consisting of -CHCRg)-, -0-, -NCRs)-, -N(Y-R4>, and 

-N(X-N(Rg>Y-R4>; 

X is C2.20 alkylene; 

25 Y is selected from the group consisting of -C(R6>, -C(R6)-0-, -S(0)2-, 
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-S(0)2-N(R8)-, and -C(R6>N(Ru)-; wherein Rn is selected from the group consisting of 
hydrogen, alkyl, and arylalkylenyl; or Ru and R4 together with the nitrogen atom to which 




— N A 

Rn as bonded canjoin to form the group v 2/b • 

a and b ate independently integers from 1 to 4 with the proviso that when A is 
5 -0-, -N(R8)-> -N(Y-R4)-, or -N(X-N(R8>Y-R4> then a and b are independently integers 

■ 

from 2 to 4; 

Ra and Rb are each independently selected from the group consisting of: 
hydrogeni 
halogen, 
10 alkyl, 

alkenyU 
alkoxy, 
alkylthio, and 

-N(R9)2; 

15 or when taken together, Ra and Rb form a fused aryl ring or heteroaryl ring 

containing one heteroatom selected from the group consisting of N and S, wherein the aryl 
or heteroaryl ring is unsubstituted or substituted by one or more R' groups; 

or when taken together, Ra and Rb fonn a fused 5 to 7 membered saturated 
ring, optionally containing one heteroatom selected from the group consisting of N and S, 
20 and unsubstituted or substituted by one or more R groirps; 

R is selected from the group consisting of: 
halogen, 
hydroxy, 
alkyl, 

25 alkenyl, 

haloalkyl, 
alkoxy, 
alkylthio, and 
-N(R4?)2; 



6 



wo 2006/107853 



PCTAIS2006/01226S 



is selected from the group consisting of hydrogen. aUcyl, alkenyl, alkynyl, aryl» 
heteroaryl, and heteiocydyl wherein the alkyl, alkenyl, alkynyl. aryl, heteroaryl. and 
heterocyclyl groups can be unsubstituted or substituted by one or more substituents 
independently selected from the group consisting of alkyl, alkoxy. haloalkyl, haloalkoxy, 
halogen, nitro, hydroxy, mercapto. cyano, caiboxy, foimyl. aryl, aryloxy. arylalkoxy. 
heteroaryl, heteroaryloxy, heteroarylalkoxy, heterocyclyl, heterocyclylalkylenyl. amino, 
alkylamino. (arylalkylenyl)amino. dialkylamino. and in the case of alkyl. alkenyl. alkynyl. 
and heterocyclyl. oxo. Nvith the proviso that when R, is R4. and R4 is a substituted alkyl 
group, and the substituent contains ahetero atom which bonds dixectiy to the alkyl group, 
then the alkyl group contains at least two carbons between the substituent and the nitrogen 

atom to which Ri is bonded; 

R5 is selected ftom the group consistii^ of: 



K. A -N-CRa -N-SO2 

^{CH^)^y .and ; 

Re is selected from the group consisting of =0 and ^; 

R7isC2.7allcylene; 

R« is selected fiom the group consisting of hydrogen, alkyl, alkoxyalkylenyl. 
hydroxyalkylenyl. arylalkylenyl, and heteroarylalkylenyl; 

R9 is selected from the group consisting of hydrogen and alkyU 

R is a non-interfering substituent; and 

R" is hydrogen or a non-interfering substitoent; 
or a pharmaceutically acceptable salt thereof. 

In another embodiment, the present invention provides a compound of the Formula 




U 



wherein: 
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Ri is selected fiom the group consisting of: 
-Y-R4, 

-X-N(R«)-Y-R4, 
5 .X-C(R6)-N(R»)-R4, 

-X-0-C(R6>N(R8>R4, 
-X-S(0)2-N(R8>R4, 
-X-O-R4, and 

-X-Rs; 

10 Ri' is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, and 

hydroxyallcylenyl wherein the alkylenyl group contains at least two carbon atoms between 
the hydroxy or alkoxy substituait and the nitrogen atom to which Ri' is bonded; 

or Ri and Ri' together with the nitrogen atom to which they are bonded can jom to 
form a group selected ftom the group consistmg of: 




-N A -N-CR, -N-SO, 

A is selected ftom the group consistmg of -CH(R8>, -NCRs)-, -NCY-R,)-, and 

-N(X-N(R8)-Y-R4)-; 

X is C2-20 alkylcaie; 

Y is selected &om the group consisting of -C(R6>, -C(R«)-0-, -S(0)2-> 
20 -S(0)2-N(R8)-, and -C(R6>N(Rn)-; wherein Rn is selected from the group consisting of 
hydrogen, alkyl. and arylalkylenyl; or Rn and R, together with the nitrogen atom to which 

— N A 

Rn is bonded can join to fonn &e group ^ ^ I 

a and b are independently integers from 1 to 4 with the proviso that when A is 
-0-, -N{RaK -N(Y-R4)-, or -'N(X-N(R8)-Y-R4)- then a and b are independently mtegers 

25 fe)m 2 to 4; 

Rai and Rbi are each independently selected ftom the group consisting of: 

hydrogen,' 
halogen. 
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alkyl, 
aikenyl, 
alkoxy, 
alkylthio, and 

or when taken together, Rai and Rbi form a fijsed aryl ring or heteroaryl ring 
containing one heteroatom selected from the group consisting of N and S, wherein the aryl 
or heteroaryl ring is unsubstituted or substituted by one or more R groups, or substituted 
by one R3 group, or substituted by one R3 group and one R group; 

or when taken together, Rai and Rbi form a fused 5 to 7 membered saturated 
ring, optionally containing one heteroatom selected from the group consisting of N and S, 
and unsubstituted or substituted by one or more R groups; 
R is selected from the group consisting of: 

halogen, 

hydroxy, 

alkyl, 

aikenyl, 

haloalkyl, 

alkoxy, 

alkylthio, and 

-N(R9)2; 

R2 is selected from the group consisting of: 

-R4', 

-X'-R4', 
-X'-Y'-R4', and 
-X'-Rs': 

Rj is selected from the group oonsistiiig of: 
-Z-R4', 
-Z-X'-R4', 
-Z-X'-Y'-R4'. 
-Z-X'-y-X'-Y'-R4', and 

-Z-X-Rs'; 
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alkynyl, 



mis selected ftom me group v^^^^-e-" , , , 

1 1 i,-«.Jn the alkvl alkenyl, alkynyl, aryl, heteroaryl, and 

h««o=^l,l group. c» be umubS-Mcd ^ 

=-l_™dently s«l«ted fiom the group coMBtmg of .llcyl, alKoxy. } . 
TTZl hydroxy me.«p«>. cy.«. c^boKy. fbrn.,1. ^ »yIoxy. «yUtoxy, 

'"'^::::r<rrj:rrr^.*ee«,.-^.--.. 

:l ..e.^0 berwee.^. — — 



atom to which Ri is bonded; 



alkynyl, 



R4' is selected nomine group w.u,w.-e-- ^ - , , 

arvlalkvlenylaryloxyalkylenyUalkylarylenyUet^^^^ 

arylaUcylenyi, aryiojiyous? h«terocvclvl wherein the alkyl. alkenyl, 

heteroaryloxyalkylenyl. alkylheteroaryknyl. ^^^'^'''fj'^' 

u or sDbstiWted by o» or more substituents mdependently MleotM 
^fceu..^b.«W«d«»^W ^^^^^ ^^^^^^^^ 

ft<^«>e group oons-sungofelky^^j-^ ^^^^^^^^^^^ 
rutro, hydroxy, menapto.oyano, aryl. oyloxy.aryialKy J 

^Wkyleneoxy. heteroeycW a-^- . ^ 



0X0; 

R5 is selected fiom the group consisting of: 




VfCK.^.^ ^R? and 



^m)t,y ^ ,and 
5 Rs' is selected from the group consisting of: 
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~N-C(Re) -N-S(0), -v-|6 -0-N=f 

N-C(R6)-N A. 

R6 is selected ftom tiie group consisting of «0 and =S; 
R? is C2-7 alkylene; 

Rfi is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, 
hydroxyalkylenyl, arylallcyienyl, and heteroarylalkylenyl; 

R9 is selected from the group consisting of hydrogen and alkyl; 
Rio is C3.S alkylene; 

A' is selected from the group consisting of -0-, -C(0)-, "S(0)o-2-, and -N(R4)-; 
A" is selected from the group consisting of -0-» -8(0)0-2-, -N{-Q-R4>, and -CH2-; 
Q is selected from the group consisting of a bond, -C(R6)-> -C(R6)-C(R^)-, -S(0)2-, 
-C(R«>N(R8>W-, 'S(0)2-NCR8)^ ^C(R^)-0-, -*C(R6)-S-, and -C(R«)-N(OR^>; 

V is selected from the group consistmg of -CCRe)-, -0-C(R6>, -N(R»>-C(R6>» and 

-S(0)2-; 

W is selected from the group consisting of a bond, -C(0)-, and -S(0)2S 
X' is selected from the group consisting of alkylene, alkenylene, alkynylene, 
arylene, heteroarylene, and heterocyclylene wherein the alkylene, alkenylene, and 
alkynylene groups can be optionally interrupted or terminated by arylene, heteroarylene or 
heterocyclylene and optionally interrupted by one or more -0- groups; 
Y' is selected from the group consisting of: 
-0-, 

-S(0)o.2-, 
-S(0)2-N(R8>, 

.CCR^)-0-, 
-0-C(R«)-, 
-OC(0)-0-. 
-N(R«)-Q-, 
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-C(R<i)-N(R«)-, 
-0-C(R«)-N(R8)-, 

-C(R6>N(0R9h 

-0-N(R«)-Q-, 

-0-N-C(R4)-, 

-C(=N-0-R«>. 

-CH(-N(-0-R8)-Q-R»)-j 



N-Q— 
R ^ 



-N-C(R6)-N-W- 
— N— R7-N-Q— 




—V-N 

Vr 




10 



,aixd 




10 




or 



Z is a bond or -0-; and 

c and d are independently integers from 1 to 6 with Hie proviso that c + d is < 7; 
a pharmaceuticaUy acceptable salt thereot 

In another embodiment, the present invention provides a compound of the Formula 



ffl: 




v^erein: 
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Ri is selected from the group consisting of: 
-Y.R4, 

^X-N(R8)-Y-R4, 
5 -X.C(R6)-N(R«)-R4, 

.X-0-C(R6)-N(R8>R4> 
-X.S(0)2-N(R8>R4, 
-X-O-R4, and 
-X-R5; 

10 Ri' is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, and 

hydroxyalkylenyl wherein the alkylenyl group contains at least two carbon atoms between 
the hydroxy or alkoxy substituent and the nitrogen atom to which Ri' is bonded; 

or Ri and Ri' together with the nitrogai atom to which they are bonded can join to 
form a group selected from Ihe group consistmg of: 
(CH,), 




~N A -N-CR« -N-SO, 

A is selected fix)m the group consisting of -CHCRg)-, -NCRs)-, -N(Y-R4)', and 
.N(X-N(Rs)-Y-R4)s 

X is C2.20 alkylene; 

Y is selected from the group consisting of -C(R6)-, -C(R6>0-, -S(0)2-, 
20 -S(0)2-N(R8)-, and -C(R6>N(Ri i>; wherein Ri i is selected from the group consistmg of 
hydrogen, alkyl, and arylalkylenyl; or Ri \ and R4 together with the nitrogen atom to which 

— N A 

R] ] is bonded can join to form the group 

a and b are independently integers from 1 to 4 with the proviso that when A is 
-0-, -N(R8)-, -N(Y-R4>, or -N(X-N(R«)- Y-R4> then a and b are independently integers 
25 from 2 to 4; 

Ra2 and Rb2 are each independently selected from the group consisting of: 

hydrogen, 
halogen, 




(CH2)b 
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alkyl, 
alkenyl, 
alkoxy, 
alkylthio, and 

-N(Rs)2; 

Rj is selected from the group consisting of: 

-R4'. 
.X'-R4', 

-X'-Y'-R4', and 

R4 is selected from the ffcsap consisting of hydrogen, alkyl, alkenyl, alkynyi, aiyl, 
heteroaryl, and heterocyclyl wherein the alkyl, alkenyl. aUcynyl, aiyl, heteroaiyl, and 
heterocyclyl groups can be unsubstituted or Bubstitwted by one or more substituents 
independently selected from the group consisting of alkyl, alkoxy, baloalkyl, haloalkoxy, 
halogen, nitro, hydroxy, mercapto, cyano, carboxy, formyl, aryl, aryloxy, arylalkoxy, 
heteroaryl, heteroaryloxy, heteroarylalkoxy, heterocyclyl, heterocyclylalkylenyl, anuno, 
alkylamino, (arylalkylenyl)amino, dialkylamino, and in the case of alkyl, alkenyl, alkynyi, 
and heterocyclyl, 0x0, with the proviso that when Rr is R4, and R4 is a substituted alkyl 
group, and the substituent contains a hetoo atom which bonds directly to the alkyl group, 
then the alkyl group contains at least two carbons between the substituent and the nitrogen 

atom to which R] is bonded; 

R4' is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyi, aryl, 
arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl, 
heteroaiyloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl, 
alkynyi, aryl, arylalkylenyl, aryloxyalkylenyl, alkylaiylenyl, hetCTOaryl, 
heteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl groups 
can be unsubstituted or substituted by one or more substituents independently selected 
from the group consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyl, haloalkoxy, halogen, 
nitro, hydroxy, mercapto, cyano, aryl, aryloxy, aiylalkyieneoxy, heteroaryl, heteroaryloxy, 
heteroarylalkyleneoxy. hetorocyclyl, amino, alkylamino, dialkylamino, 
(dialkylamino)alkyleneoxy, and in the case of alkyl, alkenyl, alkynyi, and heterocyclyl, 
0x0; 
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Rs is selected &om the gro^^ consisting of: 




-N A -N-CRg -N-SO2 

V(CH,),y^ ^r/ ^r/ . 

Rj' is selected from the group consisting of: 

^r/ ^Rr^ \CH,)a-^ Vh,),--^ ^ 

N-C(Re)-N 

is selected &om the group consisting of =0 and =S; 
R7 is C2-7 alkylene; 

Rs is selected from the group consisting of hydrogen, alkyl, alkoxyaUcylenyl, 
hydroxyalkylenyl, arylalkylenyl, and heteroaiylalkylenyl; 
10 R9 is selected from the group consistmg of hydrogen and alkyl; 

Rio is C3-8 alkylene; 

A' is selected from the group consisting of '-C(0>, -S(0)o-2-, and -N(R4>; 
A" is selected from the group consisting of -S(0)o-2-, -N(-Q-R4)-, and -CH2S 
Q is selected from the group consisting of a bond, -C(R6)-, -C(R6)-C(R6)-, -8(0)2-, 
1 5 -C(R«>N(R8)-W^, -S(0)2-N(R8)-, -C(R6)-0-, -C(R6>S-, and -C(R6)-N(OR9)-; 

V is selected from the group consisting of -CQSUK -0-C(R6>, -N(R8)-C(R6h and 

-S(0)2-; 

W is selected from the group consisting of a bond, -C(0)-. and -S(0)2-; 

X' is selected from the group consisting of alkylene, aDcenylene, alkynylene, 
20 arylene, heteroarylene, and heterocyclylene wherein the alkylene, alkenylene, and 

alkynylene groups can be optionally interrupted or terminated by arylene, heteioarylene or 
heterocyclylene and optionally interrupted by one or more -O- groups; 

Y is selected from the group consisting of: 

25 -S(0)o.2-, 

-S(0)2-N(Rs)-, 
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-C(R«>. 
-C(R6)-0-, 

-O-CCRfiK 

-0-C(0)-0-, 
-N(R8)-Q-, 

^-C(R<i)-N(R8>, 

-C(R«)-N(OR9)-, 

-0-N(R8)-Q-, 

-0-N=C(R4h 

-C(=N-0-R8)-, 

-CH(-N(-0-Rg)-Q-R4K 



-N-C(R8)-N-W- 
— N— R7-N-Q— 



c and d are independently integers from 1 to 6 with the proviso that c + d is < 7; 
or ai*armaceutically acceptable salt thereof. 

In another embodiment, the present invention provides a compound of the Formula 






IV: 
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IV 

Ri is selected from the group consisting of: 

-R4, 
-Y-R4, 

-X-N(R«)-Y-R4, 

-X-C(R<i)-N(R8)-R4, 

-X-0-C(R6)-N(Rg>R4, 

-X-SCO)2-N(R8)-R4, 

-X-O-R4, and 

-X-Rs; 

Ri' is selected ftom the group consisting of hydrogen, alkyl, alkoxyalkylenyl, and 
hydroxyalkylenyl wherein the alkylenyl group contains at least txvo carbon atoms between 
the hydroxy or alkoxy substituent and the nitrogen atom to which Ri' is bonded; 

or Ri and R,' together with the nitrogen atom to which they are bonded can join to 
form a group selected from the group consisting of: 




-N A -N-CRe -N-SO, 

V(CH,),^^ ^r/ ^and ; 

A is selected from the group consisting of -CHCRg)-. -0-, -N(R8>. -N(Y-R4)-. and 

■N(X-N(R8>Y-R4)-; 

X is C2-20 alkylene; 

Y is selected from the group consisting of -C(R<)-, -C(R<>0-, -S(0)2-, 
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-S(0)2-N(R«>, and -C(R6)-N(Rii>; v^erdn Rn is selected from the group consisting of 
hydrogen, alkyl, and arylalkylenyl; or Rn and R4 together with the nitrogen atom to which 




N A 





Rii is bonded can join to form the group 

a and b are independently integers from 1 to 4 witii the proviso that when A is 
-0-, -N(R«)-, -N(Y-R»)-, or -NCX-N(El8)-Y-R4)- then a and b are independenUy integers 
firom2to4; 

R is selected ftom the group consisting of: 

halogen, 

hydroxy, 

alkyl, 

aUcenyl, 

MoalkyI, 

aUcoxy, 

alkylthio, and 

-N(R9)2; 
• n is an mteger from 0 to 4; 

R2 is selected from the group consisting of: 

-R4', 
-X'-R4', 

-X'-Y'-R4', and 
-X'-Rj'; 

Ba is selected from the group consisting of: 

-Z-R4', 
' -Z-X'-R4', 
-Z-X'-Y'-R4', 
-Z-X'-Y'-X'-Y-Rj', and 

-Z-X'-Rs'; 

m is 0 or 1 with the proviso tiiat when m is 1 then n is 0 or 1 ; 
R4 is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, 
heteroaryl, and heterocyclyl wherein the alkyl. alkenyl, alkynyl, aryl, heteroaryi. and 
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heterocyclyl groups can be unsubstituted or substituted by one oi more substituents 



independently selected from the group consisting of alkyl, alkoxy, haloalkyl» haloalkoxy, 
halogen, nitro, hydroxy, meicapto, cyano, carboxy, fonnyl, aryl, aiyloxy, axylalkoxy, 
heteroaryl, heteroaryloxy, heteroarylalkoxy, heterocyclyl, heterocyclylalkylenyl, amino, 
alkylamino, (arylalkylenyl)amino, dialkylamino, and in the case of alkyi, alkenyl, alkynyl, 
and het^ocycly 1, oxo, with the proviso that when Ri is R4» and R4 is a substituted alkyl 

* 

group, and the substituent contains a hetero atom which bonds directly to the alkyl group, 
then the alkyl group contains at least two carbons between the substituent and the nitrogen 
atom to which R\ is bonded; 

R4 is selected from the group consisting of hydrogen^ alkyl, alkenyl, alkynyl, aiyl, 
aryialicylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl, 
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl, 
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, 
hefteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl groups 
can be unsubstituted or substituted by one or more substituents independently selected 
fi:om the group consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyl, haloalkoxy, halogen, 
nitro, hydroxy, meicapto, cyano, aryl, aryloxy, arylalkyleneoxy, heteroaryl, heteroaryloxy, 
heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino, dialkylamino, 
(diaikylainmo)alkyl€neoxy, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl, 
0x0; 

Rs is selected from the group consisting of: 



— N 




, and 



— N— SO 





, and 




N-C(Re)-N ; 



Ke is selected from the group consisting of =^0 and =S; 
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R7 is C2-7 alkylene; 

Rg is selected fiom the group consisting of hydrogen^ alkyl^ alkoxyalkylenyl^ 
hydroxyalkylenyl, aryialkylenyl, and heteroarylalkylenyl; 

R9 is selected from the group consisting of hydrogen and alkyl; 
R)o is C3-8 aikylene; 

A' is selected from the group consisting of -C(0)-> -S(0)o-2-> and -N(R4)-; 

A" is selected from the group consisting of -S(0)o.2-, -N(-Q-R4)-, and -CH2-; 

Q is selected from the group consisting of a bond, -C(R6)-i -C(R6)-C(R€)-, -S(0)2-, 
-C(R6)-N(R8).W-, -S(0)2-N(R8>, -C(R^).0-, -C(R6>S-, and -C(R6)-N(OR9)s 

V is selected from the group consisting of -C(R^)-, -0-C(R6>. 'N(R8>C(R6>, and 
-S(0)2S 

W is selected from the group consisting of a bond, -C(0)-, and -S(0)2-; 
is selected from the group consisting of allQ^lene, alkenylene, alkynylene, 
arylene, heteroarylene, and heterocyclylene vrfierein the aikylene, alkenylene, and 
alkynylene groups can be optionally interrupted or teraiinated by arylene, heteroarylene or 
heterocyclylene and optionally interrupted by one or more -O- groups; 

Y* is selected from the group consisting of; 

-S(0)o.2-, 
-S(0)2-N(R8H 

-C(R6K 
-C(R6)-0-, 

.0-C(R6>. 
.0-C(0)-0-, 

-N(R8>Q-, 

-C(R6>N(Ra)-, 

-0-CCR6)-N(R,>, 

-C(R6)-N(OR9)-, 

-0-N(R«)-Q-, 

-0-N=C(R4>, 
-C(=N-0-R8)-, 

-CH(-N(-0-R8)-Q-R4)-, 
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N-C(R6)-N-W~ 



N — R7-N-Q 





N-C(R5)-N 
Z is a bond or -0-; and 

0 and d are independently inte gets from 1 to 6 with the proviso that c + d is < 7 ; 
or a pharmaceutically acceptable salt thereof. 

In another embodiment, the present invention provides a compound of the Form^ 

V: 




wherein: 

Ri is selected &om the group consisting of: 
-R4, 
-Y-R4, 

-X-N(R8)-Y-R4, . 
-X-C(R«)-N(R«)-R4» 
-X-0-C(R6>N(R«>R4, 
-X-S(0)2-N(Ra)-R4, 
-X-O-R4, and 
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-X-Rs; 

R,' is selected from the group consisting of hydrogen, alkyl. alkoxyalkylenyl, and 
hydroxyalkylenyl wherein the alkylenyl group contains at least two carbon atoms between 
the hydroxy or alkoxy substituent and the nitrogen atom to which R,' is bonded; 

or Ri and Ri' together with the nitrogen atom to which they are bonded can join to 
form a group selected from the group consisting of: 

"^Wfc^ ^ ,and ; 

A is selectedfrom the group consisting of -CHCRs)-. -0-, -N(R«)-. -N(Y-R4)-, and 

-N(X-N(R«>Y-R4)-; 

X is C^20 alkylene; 

Y is selected from the group consisting of -CCR^)-, -C(R<)-0-, -S(0)2-, 
^(OVNCRbH and -C(R«)-N(Ru)-; wherein Rn is selected from the group consisting of 
hydrogen, alkyl, and arylalkylenyU or R„ and R4 together with the nitrogen atom to which 

-N A 

Ki I is bonded can join to foim the group 

a and b are independentiy integers from 1 to 4 with the proviso that when A is 
-O-, -N(R«>. -N(Y.R4)-, or -N(X-N(R«)-Y-R4)- then a and b are independently integers 

fi»m2to4; 

R is selected from the group consisting of. 

halogen, 

hydroxy, 

alkyl, 

alkenyl, 

haloalkyl, 

alkoxy, 

alkyltbio, and 

-N(R9)2; 
n is an integer from 0 to 4; 
R2 is selected from the group consisting of: 
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-R4', 

-X'-R4', 
-X'-Y'-R4^ and 



R4 is selected from the group consisting of hydrogen, alky I, alkenyl, alkynyl, aryl, 
heteroaxyl, and heterocyclyl wherein the alkyl» alkenyl, alkynyl, aryl, heteroaryl, and 
heterocyclyl groups can be unsubstituted or substituted by one or more substituents 
independently selected from the group consisting of alkyl, alkoxy, haloalkyl, haloalkoxy, 
halogen, nitro, hydroxy, mercapto, cyano» carboxy, formyl, aryl, aryloxy, arylalkoxy, 
heteroaryl, heteroaryloxy, heteroarylalkoxy, heterocyclyl, heterocyclylalkylenyl, aniino, 
alkylamino, (arylalkylenyl)amino, dialkylamino, and in the case of alkyl, alkenyl, alkynyl, 
and heterocyclyl, 0x0, with Ihe proviso that when Ri is R4, and R4 is a substituted alkyl 
group, and the substituent contains a hetero atom which bonds directly to the alkyl group, 
then the alkyl group contains at least two carbons between the substituent and the nitrogen 
atom to which Ri is bonded; 

R4' is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, 
arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl, 
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl, 
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, 
heteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl groi?>s 
can be unsubstituted or substituted by one or more substituents independentiy selected 
from the group consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyl, haloalkoxy, halogen, 
nitro, hydroxy, mercapto, cyano, aryl, aryloxy, arylalkyleneoxy, heteroaryl, heteroaryloxy, 
heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino, dialkylamino, 
(dialJqrlammo)alkyleneoxy, and in the case of alkyl, alkenyl, alkjniyl, and heterocyclyl, 
0x0; 

R5 is selected from the group consisting of: 




R5' is selected from the group consisting of: 



— N— SO2 
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-N-C(Fy -N-S(0)j ~V-^ \, -0-N=5 \„ 




R6 is selected fit>in the group consisting of =0 and 
Rv is C2-7 alkylene; 

5 Rg is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, 

hydroxyalkylenyl, arylalkylenyl, and heteroaiylaikylenyl; 

is selected firom the group consisting of hydrogen and alkyl; 
Rio is C3-8 alkylene; 

A* is selected from the group consisting of -C(0)-, -S(0)o-2-» and -N(R4)-; 
10 A" is selected from the group consisting of -0-» -S(0)o-2-, -N(-Q-R4)-, and -CH2S 

Q is selected from the group consisting of a bond, -C(R6>, -C(R6>C(R6)^ -S(0)2-, 
-C(R6)-N(R«)-W-, -^SCOVNCRsV, -C(R6)-0^ -C(R6>S-, and -C(R6)-N(OR9)-; 

V is selected from group consisting of -C(R6>, -O-CCR^)-, -N(Rg>CCR<i)-, and 

-S(0)2S 

15 W is selected from the group consisting of a bond, -C(0)-, and -S(0)2S 

X is selected from the group consisting of alkylene, alkenylene, alkynylene, 
arylene, heteroarylene, and heterocyclylene wherein the alkylene, alkenylene, and 
alkynylene groups can be optionally interrupted or terminated by arylene, heteroarylene or 
heterocyclylene and optionally interrupted by one or more -0- groiQ)s; 

20 Y* is selected from the groiq) consisting of: 

-S(0)o.2-, 
-S(0)2-N(R8>, 

-C(R6)-, 

25 -C(R6)-0-, 

-O.C(R<i)-. 
^0-C(0)0-, 
-N(R8)-Q-, 
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-CCR6)-N(R8)-, 

-0-C(R6)-N(R8)-, 

-C(R6)-N(OR9)-, 

-0-N(R«)-Q-, 

-0-N»C(R4)-, 

-C(=N-0-R«)-, 

-CH(-N(-0-Rs)-Q-R4)-. 



N-Q— 




^10 



-N-C(Re)-N-W- 
— N — R,— N-Q— 




•V-N 

Vr 



10 



, and 





N-C(R6)-N 
R« ; and 



'10 



c and d are independently integers from 1 to 6 with the proviso that c + d is < 7; 
or a phannaceutically acceptable salt thereofl 

In another embodiment, the present invention provides a compoimd selected fiom 

the group consisting of the Formulas VI, VII, Vni, and K: 




N— R, 



N /N^^^ (R) 
VI 




N— Ra 



fg-\ / "'I 

vn 




N— R, 



(^3)111 Rl' 

vni 
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N— Ra 



R, 



DC 

wheidn: 

Rj is selected ftom the group consisting of: 

-R4, 
-Y-R4. 

-X-N(R«)-Y-R4, 

-X-C(R«>N(R8)-R4, 

.X-0-C(R6>N(Rb)-R4. 

-X-S(0)2-N(R«>R4, 

-X-0-R4,and 

-X-R5; 

Ri' is selected ftom the group consisting of hydrogen, alkyl, alkoxyaUcylenyl. and 
hydroxyalkylenyl wherein the alkylenyl group contains at least two carbon atoms between 
tiie hydroxy or aDcoxy substituent and the nitrogen atom to which Ri' is bonded; 

or Ri and R,' together with the nitrogen atom to which they are bonded can join to 
form a group selected from the group consisting of: 



— N 




— N— SO2 

, and 



, > — 

A is selected from the group consisting of -CHCRs)-, -0-, -NCRs)-, -N(y-R4)-, and 

-N(X-N(R8>Y-R4)-; 

X is C2.20 alkylene; 

Y is selected from the group consisting of -C(R6>, -C(R6)-0-, -S(0)2-, 
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20 



-SCOVNCRsH and -C(R6)-N(Ru>: wherdnRn is selected fiom the group consisting of 
hydrogen, alkyl, and aryialkylenyl; or Rn and R4 together ^vith the nitrogen atom to wMch 

— N A 

Rii is bonded can jom to form the group 

a and b are independently mtegers from 1 to 4 with the proviso that when A is 
5 .0-. -N(R8>, -N(Y-R4>, or -NQC-NCRsi-Y-R,)- then a and b are mdependently integers 

from 2 to 4; 

R is selected from flie group consisting of. 

halogen, 
hydroxy, 

10 aJ^^. 

alkenyl, 

haloalkyl, 

aUcoKy, 

alkylthio, and 

p is an intega: from 0 to 3; 

Ra is selected firom the group consisting of: 

-X-Y'-Ri', and 
-X'-Rs'; 

R3 is selected from the group consisting of: 

-Z-R»', 
-Z-X'-R4', 
25 -Z-X'-V-R4*j 

-Z-X-Y-X'-r-Rt', and 

-Z-X-Rs'; 

m is 0 or 1 with the proviso that when m is 1 then p is 0 or 1 ; 
R, is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, 
30 heteroaryl. and heterocyclyl viierein the alkyl, alkenyl. alkynyl. aryl. heteroaryl, and 
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heterocyclyl groups can be unsubstituted or substituted by one or more substituents 
independently selected from the groiq? consisting of alkyl, alkoxy, haloalkyl, haloalkoxy, 
halogen, nitro, hydroxy, mercapto, cyano, carboxy, formyl, aryl, aryloxy, arylalkoxy, 
heteroaryl, heteroaryloxy^ heteroarylalkoxy, heterocyclyl, heterdoyclylalkylwiyl, amino, 
alkylamino, (arylalkylenyl)amino, dialkylamino, and in the case of alkyl, alkenyl, alkynyl, 
and heterocyclyl, oxo, v/ith the proviso that when Ri is R4, and R4 is a substituted alkyl 
group, and the substituent contains a hetero atom which bonds durectly to the alkyl group, 
then the alkyl group contains at least two carbons between the substituent and the^mtrogen 

atom to which Ri is bonded; 

R4' is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, 
arykdkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl, 
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl, 
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, 
heteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl and heterocyclyl groups 
can be unsubstituted ox substituted by one or more substituents independently selected 
from the group consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyl, haloalkoxy, halogen, 
nitro, hydroxy, mercapto, cyano, aryl, aryloxy, arylalkyleneoxy, heteroaryl, heteroaryloxy, 
heteroaiylalkyleneoxy, heterocyclyl, amino, alkylamino, dialkylamino, 
(dialkylamino)alkyleneoxy, and m the case of alkyl, alkenyl, alkynyl, and heterocyclyl, 

0x0; 

R5 is selected from the group consisting of: 



— N 



-v^ri^^b^ , "7 ,and '7 ; 
Rs' is selected from the group consisting of: 




« 



— N— so. 





\ 



A' 



ft 



, and 





R« is selected from the ffovap consisting of =0 and =S; 
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R7 is C2.7 alkylene; 

Rb is selected ftom the group consisting of hydrogen, alkyl, alkoxyalkylenyl, 
Iqrdro^alkylMiyl, arylalkylenyl, and heteroarylaikylenyl; 

R9 is selected fi»m the group consisting of hydrogen and alkyl; 
Rio is alkylene; 

A' is sdected fiom fbe groiq) consisting of -0-, -C(0)', -S(0)o-2-i and -NCR*)-; 
A" is selected from the group consisting of -0-, -S(0)o-2-> -N(-Q-R4)-, and -CH2-; 
Q is selected from the group consisting of a bond, -C(R<)-, -C(R6)-C(R«)-, -S(0)2-, 
-C(R<i)-N(R8)-W-, -S(0)2-N(R8)-, -C(R<>0-, -C(R6)-S-, and -C(R6)-T^(OR9>; 

V is selected fiom the group consisting of -C(R«)-, -0-C(R«>, -N(R8>C(R6)-, and 

-S(0)a-; 

W is selected from the groiq) consisting of a bond, -C(0)-, and -S(0)2-; 

X* is selected firom the gfovp consistii^ of alkylene, aUcenylene, alkynylaie, 
arylene, heteroarylene, and heterocyclylene wherein the alkylene, alkaiylene, and 
alkynylene groups can be optionally intemqrted or terminated by arylene, hetraoarylene or 
heterocyclylene and optionally intem5)ted by one or more -0- groups; 

Y is selected from the group consisting of: 

-S(0)o.2-, 

-S(0)2-N(R8H 

-C(R6>, 

-C(R6)-0-, 

-0-C(R6>, 

-0-C(0)-0-, 

-N{R8)-Q-, 

-C(R6)-N(R8)-, 

-0-C(R<i)-N(R8)-, 

-C(R«)-N(0R9>, 

-0-N(R8)-Q-, 

-0-N-C(R4>, 

-C(»N-0-R«)-, 

-CH(-N(-0-R«>Q-R4>, 



29 



wo 2006/1078S3 



PCTAJS2006/D1226S 



N-Q— 



10 



-N-C{R6)-N-W- 



-N-Q- 




10 




R 



10 



N-C(R8)-N 




10 



Z is a bond cnr -O; and 

c and d are independently integers firom 1 to 6 with the proviso that c + d is < 7; 
or a phannaceutically acceptable salt thereof. 

In another embodiment, &e present invention provides a compound selected firom 
the groiq) consisting of the Formulas X, XI, XII, and XIII: 




N— Rj 



N— R, 



NH /--R, (R)p 




N— Rj 




XI 



xn 



N— Rj 




xni 



wherein: 



R] is selected from the group consisting of; 
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-Y-R4, 

-X-N(R8)-Y-R4, 

-X-C(R<5)-N(R8)-R4. 

-X-0-C(R«>N(R«>R4, 

.X-S(0)2-N(R8)-R4, 

-X-0-R4,and 

-X-Rs' 

R,' is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl. and 
hydroxyalkylenyl wherein the alkylenyl group contains at least two carbon atoms between 
the hydroxy or alkoxy substituent and the nitrogen atom to which R,' is bonded; 

or R. and R.' together with the nitrogen atom to which they are bonded can jom to 
form a group selected from the group consisting of: 



(CH2)a-v. 

M A — N— CRe — N— 8O2 

^W^y ^ .and : 

A is selected from the group consisting of -CH(Rsh -O-. -N(Rs>. -N(Y-R4)-. and 

15 -N(X-N(R«)-Y-R4)-; 

X is C2.20 alkylene; 

Y is selected from the group consisting of -C(R«)-, ■C(R6>0-, -8(0)2-. 
.S(0)2-N(R.K and -C(Ra)-N(Rn)-; wherem Rn is selected from the group consistmg of 
hydrogen, alkyl, and aiylalkylenyl; or R„ and R. together with the nitrogen atom to which 

— N A 
V(CH2)b^ . 

20 R,i is bonded can join to form the group 

a and b are independently mtegers from 1 to 4 with the proviso thai when A is 
-O-. -N(R«)-, -N(Y-R.)-. or .N(X-N(R8>Y-R4)- then a and b are mdependently integers 

from 2 to 4; 

R is selected from the group consisting of: 

25 halogen, 

hydroxy, 
alkyl, 
alkenyl, 
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haloalkyl^ 

alkojcy, 

alkyltiiio, and 

-N(R9)2; 
p is an mteger from 0 to 3; 
R2 is selected from the group consisting of: 

-X'-Y'.R4*, and 

R4 is selected from the group conasting of hydrogen, alkyl, alkenyl, alkynyl, aryl, 
heteroaryl, and heterocyclyl wherein the alkyi, alkenyl, alkynyl, aryl, heteroaryl, and 
heterocyclyl groups can be imsubstituted or substituted by one or more substituents 
independently selected from the group consisting of alkyl, alkoxy, haloalkyi, haloalkoxy, 
halogen, nitro, hydroxy, mercapto, cyano, carboxy, formyl, aryl, aryloxy, arylalkoxy, 
heteroaryl* heteioaryloxy, beteroarylalkoxy, heterocyclyl* heterocyclylalkylenyl^ amino, 
alkylamino, (arylalkylenyl)amino, dialkylanaino, and in the case of alkyl, alkenyl, alkynyl, 
and heterocyclyl, 0x0, with the proviso that when Ri is R4, and R4 is a substituted alkyl 
group, and the substituent contains a hetero atom which bonds directly to the alkyl group, 
then the alkyl group contains at least two carbons between the substituent and the nitrogen 
atom to which Ri is bonded; 

R4' is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, 
arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl, 
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl, 
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, 
heteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl groups 
can be unsubstituted or substituted by one or more substituents independently selected 
from the group consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyi, haloalkoxy, halogen, 
nitro, hydroxy, mercapto, cyano, aryl, aryloxy, arylalkyleneoxy, heteroaryl, heteroaryloxy, 
heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino, dialkylamino, 
(dialkylamino)alkyleneoxy, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl, 
0x0; 
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R5 is selected from the groiq> consisting of. 



5 




A' 



,and 



Rfi is selected fixnn the group consistii^ of =0 and -S; 

R7 is C2.7 alkylene; 

Rs is selected from the group consisting of hydio^ alkyl, alkoxyalkylenyl, 
hydroxyalkylenyl, arylalkylenyl, and heteroarylalkylenyl; 
10 R9 is selected from the group consisting of hydrogen and alkyl; 

Rio is Cs^ alkylene; 

A' is selected fiwm the group consisting of -0-, -C(0>, -S(0)o.2-, and -N(R4)s 
A" is selected from the group consisting of -0-, -8(0)^.2-, -N(-Q-R»>, and -CH2-; 
Q is selected from the group consisting of a bond, -C(R«)-, -C(R<i)-C(R«>-, -S(0)2-, 
15 -C(R^)-N(R8)-W-. -S(0)2-N(R8)-, -C(R<i)-0-, -C(R<>S-, and -C(R6)-N(OR9>; 

V is selected from tiie group consisting of -C(R6>, -0-C(R6>, -N(R«)-C(R5>. and 

-S(0)2-; 

W is selected from the group consistmg of a bond, -C(0>, and -S(0)2-; 

X' is selected from the group consisting of alkylene, alkenylene, alkynylene, 
20 aiylene, heteroarylene, and heterocyclylene wherein the alkylene, alkenylene, and 

alkynylene groups can be optionally interrupted or termmated by arylene, heteroarylene or 
heterocyclylene and optionally interrupted by one or more -0- groups; 

y is selected from the groi^ consisting of: 



25 



-0-. 

-S(0)o.2-. 
-S(0)2-N(R«)-, 
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-C(R6K 

-C(IU)-0-. 

-0-C(R<i)-. 

-0-C(0)-0-, 

-N(R8>Q-, 
-C(R6>N(R8>, 
^-C(R6>N(R8)-, 
-C(R6>N(OR9)-, 

-0-N(R8>Q-» 
-0-N=C(R4>. 
-C(=N-0-R«)-. 
-CH(-N(-0.Ra)-Q-R4)-, 

_ilN-Q — 



-N-C(Re)-N-W- 



c and d are independenfly integers from 1 to 6 with the proviso that c + d is < 7; 

or a pharmaceutically acceptable salt thereof. 

In another embodiment, the present invention provides a compound of the Fom 

xrv: 
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XIV 



herein: 

X] is a bond oi Cm alkylene; 

Ai is selected ftom the group consistiDg of -N(R8)- and -NC-Y-Ra)-; 

Y is selected from the group conasting of -C(R6>, -C(Ri)-0-, -8(0)2-, 
-S(0)2-N(R8>, and -C(R«)-N(Ru>; wherein Ru is selected from the group consisting of 
hydrogen, alkyl, and arylallsylenyl; or Ru and R4 together with the nitrogen atom to which 



Ri lis bonded can join to form the group ; 

A is selected from the group consisting of -CH(R8)-, -0-, -N(R8>, -N(Y-R4)-, and 

-N(X-N(R8)-Y-R4)s 

a and b are independently integers from 1 to 4 with the proviso that when A is 
-0-, -N(R8>, -N(Y-R4)-, or -N(X-N(R8)-Y-R4> then a and b are independently integers 
from 2 to 4; 

X is C2.20 alkylene; and 

Ri', Ra, R4, R<, Rs, Rai and Rei are defined as in Formula n above; 
or a pharmaceutically acceptable salt thereof. 

In another embodiment, flie present invention provides a compound of the Formula 

XV: 




A 




wherein: 
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O is selected fix>m the group consisting of: 
-C(0>R"', 
a-aminoacyl, 

a-aminoacyl-a-aminoacyl, 
5 ^(0>0-R"', 

.C(-NY2>R'", 
.CH(0H)-C(0)-0Y2, 

.CH(OCMalkyl)Yo, 
10 -CHzYi.and 

.CH(CH3)Yi; 

R*" and R"" are independently selected from the group consisting of Ci.ioalkyl, 
C3.7 cycloalkyU phenyl, benzyl, and 2-phenylethyl, each of which may be tmsubstituted or 
substituted by one or more substituents independently selected from the group consisting 
15 of halogen, hydroxy, nitro, cyano, carboxy , Ci^ alkyl. Cm alkoxy , aryl, heteroaryl, 
aryl-CMalkyleuyl, heteroaryl-CM alkylenyl, halo-CM alkylenyl, halo-CM alkoxy, 
-0-C(0>CH3, -C(0>0^CH3, -C(0)-NH2, -0-CH2-C(0)-NH2, -NH2, and -S(0)2-NH2, 
with flie proviso that R"" can also be hydrogen; 

a-aminoacyl is an a-ammoacyl groi?) derived from an a-amino acid selected from 
20 the groiq> consisting of racemic, D-» and L-amino acids; 

Y2 is selected from the group consisting of hydrogen, Ci^ alkyl, and benzyl; 
Yo is selected from the group consisting of C1.6 alkyl, carboxy-CM alkylenyl, 
amino-CM alkylenyl, mono-iV-Ci-e alkylamino-CM alkylenyl, and 
di-iy;//-CMalkylamino-CMalkylenyl; 
25 Yi is selected from the group consisting of mono-A^-Ci^ alkylamino, 

di-;y;AM:!i^alkylaniino, morpholin-4-yl, piperidin-l-yl, pyrrolidin-l-yl, and 
4*Cm alkylpiperazin-l-yl; and 

Ri, Ri', Ra, Rai, and Kbu are defined as in Formula n above; 
or a pharmaceutically acceptable salt thereof 
30 In another embodiment, the present invention provides a compound of the Formula 

XVI: 
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i^erein: 

O is defined as in Fonnula XV above; and 
Xi, Ai, Ri\ R2, Rai, and Rbi, are defined as in Fonnula XTV above; 
or a phaimaceutically acceptable salt thereof. 

Herein, "non-interfering" means that the ability of the compoimd or salt, which 
contains a non-interfering substituent, to modulate (c.g,, induce) the biosynthesis of one or 
more cytokines is not destroyed by die non-interfering substitutent. Illustrative non- 
interfering R* groups include those described herein for R and R3. Illustrative non- 
interfering R" groups include those described herem for R2. 

As used herein, the teims "alkyl", "alkenyl", "alkynyl'* and the prefix "alk-" are 
inclusive of both straight chain and branched chain groups and of cyclic groups, e.g., 
cycloalkyl and cycloalkenyl. Unless otherwise specified, these groups contain fi'om 1 to 
20 carbon atoms, with alkenyl groups containing fi'om 2 to 20 carbon atoms, and alkynyl 
groups containing fit)m 2 to 20 carbon atoms. In some embodiments, these groups have a 
total of up to 10 carbon atoms, up to 8 carbon atoms, up to 6 carbon atoms, or up to 4 
carbon atoms. Cyclic grox^s can be monocyclic or polycyclic and preferably have firora 3 
to 10 ring carbon atoms. Exemplary cyclic groups include cyclopropyl, 
cyclopropylmelhyl, cyclopentyl, cyclohexyl, adamantyl, and substituted and unsubstituted 
bomyl, norbomyl, and norbomenyl. 

Unless otherwise specified, "alkylene", "alkenylene", and "alkynylene" are the 
divalent forms of the *'alkyr\ ''alkenyl*', and ''alkynyl" groups defined above. The terms, 
"alkylenyl", "alkenylenyl", and "alkynylenyl'* are used when "alkylene", "alkenylene*', 
and '*alkynylene", respectively, are substituted. For example, an arylalkylenyl group 
comprises an alkylene moiety to which an aryl group is attached, 
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Hie term **haloalkyl" is inclusive of groups that are substituted by one or more 
halogen atoms, including perfluorinated groups. This is also true of other groups that 
include the prefix "halo-". Examples of siutable haloalkyl groups are chloromethyl, 
tiifluoromethyl, and the like. 

5 The term "aryl" as used herein includes carbocyclio aromatic rings or ring systems. 

Emnples of aryl poups include phenyl, uaphthyl, biphenyl, fluorenyl and indenyl. 

Unless otherwise indicated, the term "heteroatom" refers to the atoms 0, S, or N. 
The tran "heteroaryl" includes aromatic rings or ring systems that contain at least 
one ring heteroatom (e.g., 0, S, N). In some embodiments, the term "heteroaryl" includes 

10 a ring or ring system that contains 2-12 carbon atoms, 1 -3 rings, 1-4 heteroatoms, and O, 
S, and N as the heteroatoms. Suitable heteroaryl grotqw include furyl, thienyl, pyridyl, 
quinolinyl, isoquinolinyl, indolyl, isoindolyl, triazolyl, pyrrolyl, tetiazolyl, imidazolyl, 
pyrazolyl, oxazolyl, thiazolyl, benzofitranyl, benzothiophenyl, carba2X)lyl, benzoxazolyl, 
pyrimidinyl, benzimidazolyl, quinoxalinyl, benzolMazolyl, naphthyridinyl, isoxazolyl, 

15 isothiazolyl, purinyl, quinazolinyl, pyrazinyl, 1-oxidopyridyl, pyridazinyl, triazanyl, 
tetrazinyl, oxadiazolyl, thiadiazolyl, and so on. 

ft 

The term "heterocyclyl" hicludes non-aromatic rings or ring systems that contain at 
least one ring heteroatom (e.g., O. S, N) and includes all of the foUy saturated and partially 
unsaturated derivatives of the above mentioned heteroaryl groups. In some embodiments, 

20 the term "heterocyclyl" includes a ring or ring system that contains 2-12 carbon atoms, 1-3 
rings, 1-4 heteroatoms, and O, S, and N as the heteroatoms. Exemplary heterocyclyl 
groups include pyrrolidinyl, tetrahydroforanyl, morpholinyl, thiomorpholinyl, 1,1- 
dioxothiomorpholinyl, piperidinyl, piperazinyl, thiazolidinyl, imidazolidinyl, 
isothiazolidinyl, tetrahydropyranyl, quinuclidinyl, homopiperidinyl (azepanyl), 1,4- 

25 oxazepanyl, homopiperaanyl (diazepanyl), 1,3-dioxolanyl, aziridinyl, azetidinyl, 

dihydroisoquinolin-(liO-yl, octahydroisoquinolin-(lif)-yl, dihydroquinolin-(2/0-yl, 
octahydroquinolin-(2/0-yl. dihydro-l/f-imidazolyl, 3-azabicyclo[3.2.2]non-3-yl, and the 
like. 

The term "hetra-ocyclyl" includes bicydic and tricyclic heterocyclic ring systems. 
30 Such ring systems include fiised and/or bridged rings and spiro rings. Fused rings can 

include, in addition to a saturated or partially saturated ring, an aromatic ring, for example, 
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a benzene ring. Spiro rings include two rings joined by one spiro atom and three rings 

joined by two spiro atoms. 

The terms "arylene", 'Tieteroarylene'\ and "heterocyclylene'' are the divalent forms 
of the "aryl", "heteroaryl", and **heterocyclyr' groups defined above. The terms, 
"arylenyl", "heteroarylenyl", and 'Tieterocyclylenyr' are leed when "arylene", 
'"heteroarylene"', and 'Tieterocyclylene", respectively, are substituted. For example, an 
alkylarylenyl group comprises an arylene moiety to which an alkyl group is attached. 

The term "fused aryl ring" includes fused carbocyclic aromatic rings or ring 
systems. Examples of fused aryl rings include benzo, naphtho, jSuoreno, and indeno. 

The term "fused heteroaryl ring" includes the fused forms of 5 or 6 membered 
aromatic rings that contain one heteroatom selected from S and N. 

The term "fused 5 to 7 membered saturated ring" includes rmgs which are fully 
saturated except for the bond where the ring is fused. 

When a group (or substituent or variable) is present more than once in any formula 
described herem, each group (or substituent or variable) is independently selected, whether 

4 

explicitly stated or not For example, for the formula -N(Rs)2 each R9 group is 
independently selected. In another example, when an R2 and an R3 group are both present 
and each contains a Y' group, and each Y' group contains an Rg group, each Y group is 
independently selected, and each R« group is independently selected. 

The invention is inclusive of the compounds described herein and salts thereof, m 
any of thek phannaceutically acceptable forms, including isomers (e.g., diastereomers and 
enantiomers), solvates, polymorphs, prodrugs, and the like. In particular, if a compound is 
optically active, the invention specifically includes each of the compound's enantiomers as 
well as racemic mixtures of the enantiomers. It should be understood that the term 
"compound" or the term "compounds" includes any or all of such forms, whether 
explicitly stated or not (although at times, "salts" are explicitly stated). 

The term "prodrug" means a compound that can be transformed in vivo to yield an 
unmune response modifying compound, includbg any of the salt, solvated, polymorphic, 
or isomeric fonns descaibed above. Hie prodrug, itself, may be an immune response 
modifying compound, includmg any of tiie salt, solvated, polymorphic, or isomeric forms 
described above. The transfijnnation may occur by various mechanisms, such as through 
a chemical (e.g., solvolysis or hydrolysis, for example, in the blood) or en2ymatic 
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biolransformation. A discussion of the use of prodrugs is provided by T. Higuchi and W. 
Stella, "Pro-drugs as Novel Delivery Systems," Vol. 14 of the A. C. S. Symposium Series, 
and in Bioreversible Carriers in Drug Design, ed. Edward B. Roche, American 
Pharmaceutioal Association and Pergamon Press, 1987. 
5 For example, if a compound of the present invention contains a carboxylic acid 

functional group, a prodrug can comprise an ester formed by the replacement of the 
hydrogen atom of the acid group with a group such as Ci-g alkyl, C2.12 alkanoyloxymethyl, 
l-(alkanoyloxy)ethyl having firom 4 to 9 carbon atoms, 1 -methyl- l-(alkanoyloxy)ethyl 
having from 5 to 10 carbon atoms, alkoxycarbonyloxymefliyl having from 3 to 6 carbon 
10 atoms, l-(alkoxycarbonyloxy)ethyl having from 4 to 7 carbon atoms, 1-methyl-l- 
(alkoxycaibonylo?Qr)ethyl having from 5 to 8 carbon atoms, N- 
(alkoxycarbonyl)aminomefliyl having from 3 to 9 carbon atoms, 1-(N- 
(aDcoxycarbonyl)amino)ethyl having from 4 to 10 carbon atoms, 3-phthahdyl, 4- 
crotonolactonyl, gamma-butyTolacton-4-yl, di-N,N-C].2alkylammoCM allQrl (such as p- 
1 5 dimethylaminoethyl), carbamoyl-Ci-a alkyl, N,N-diCi.2 alkylcarbamoyl-Cj.2 alkyl and 
piperidino-, pyrolidino-, or morpholinoC2.3 alkyl. 

If a compound of the present mvention contans an alcohol functional group, a 
prodrug can be formed by the replacement of the hydrogen atom of the alcohol group with 
a group such as C1.6 alkanoyloxymethyl, l-(Ci.6alkanoyloxy)ethyl, 
20 1 -melhyl-l-(Ci-6 alkanoyloxy)ethyl, C w alkoxycarbonyloxymethyl, 

N-(Ci-« alkoxycarbonyl)amuiomethyl, succinoyl, Ci^alkanoyl, a-aminoC w alkanoyl, 
arylacyl and a-aminoacyl, or o-aminoacyl-a-aminoacyl, where each a-aminoacyl group is 
independently selected from fte naturally occurrmg L-amino acids, P(0)(0H)2, 
P(OXO-Ci^ alkyl)2 or glycosyl (the radical resulting from the removal of a hydroxyl group 
25 of the hemiacetal form of a carbohydrate). 

A prodrug of a compound of the present invention can also be formed by the 
replacement of a hydrogen atom in the amino group at the 4-position (and/or in an amino 
group at another position) with a group such as R"'-carbonyl, R'"-0-carbonyl, 
N(R"")(R"')-«>rbonyl, -C(=NY2)-R'", where R'" and R"" are each independently Ci-i» alkyl, 
30 C3.7cycloalkyl,ph«iyl, benzyl, or 2-phenylethyl, o-aminoacyl, a-ammoacyl-a- 

aminoacyl, -C(0H)C(0)0Y2 wherein Y2 is H, Cw alkyl or benzyl, -C(OY4)Yo wherein Y4 
is Cm alkyl and Yo is Ci^ alkyl. carboxyCu alkyl, aminoCM alkyl or mono-N- or di-N,N- 
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Cm alkylaminoCM alkyl, -C(Y5)Y, wherein Y5 is H or methyl and Y j is mon-N- or di- 
N,N-CMalkylainino, morpholino, pipeiidin-l-yl,pynolidiii-l-yl, or 4-Cm alkylpiperazin- 

1-yl, 

For certain embodiments, a hydrogen atom in the amino group at the 4-position 
5 (and/or in an amino group at another position) can be replaced with a group such as 
Ra"'-carbonyl, Ra'"-0-carbonyl, N(Ra"")CR«'")-carbonyl.where Ro'" and lU"" are each 
independently Cuo alkyl, C3.7 cycloalkyl, benzyl, or Ra'"-carbonyl is a natural o^aminoacyl 
or natural a-aminoaoyl-natural a-aminoacyl, -C(0H)C(0)0Y2 wherein Y2 is H, alkyl 
or benzyl, -CCOYOYo, wherein Y4 is Cm alkyl and Yoa is Cm alkyl, carboxyC w alkyl, 
10 aminoCM alkyl or mono-N- or di-W-Cw alkylaminoalkyl, -C(Y 5)Yia wherein Ys is H or 
methyl and Yu is mon-N- or di-NA^-Ci^ alkylamino. morpholino, piperidin-l-yl or 
pyrrolidin-l-yl. 

Compounds (including intermediates) of the present mvention may exist in 
different tautomeric forms, and all such forms are embraced within the scope of the 
15 invention. The term "tautomer" or "tautomeric form" refiars to stractural isomers of 

• different energies which are interconvertible via a low energy barrier. For example proton 
tautomers (prototropic tautomers) include interconversions via migration of a proton, such 
as keto-enol and imine-enamine isomerizations. When compounds of the present 
invention have a hydrogen atom at the 2-position, proton migration between the 2- and 3- 

20 positions may occur. 

The compounds of the present invention may exist m unsolvated as well as 
solvated forms with pharmaceutically acceptable solvents such as water, ethanol, and the 
like. The present invention embraces both solvated and unsolvated forms. 

For any of tiie compounds presented herein, each one of the following variables 
25 (e.g., Ra, Rb. Rai, Rbi, R, Ri, R2. m, n, p, G, Q. X. Y, Z, and so on) in any of its 

embodiments can be combmed with any one or more of the other variables hi any of their 
embodunents and associated with any one of the formulas described herem. as would be 
understood by one of skUl in the art. Each of the resulting combinations of variables is an 

embodimmt of the present invention. 
30 In certain embodunents (e.g., of Formula I), Ra and Rb are each independentiy 

selected from the group consisting of hydrogen, halogen, alkyl, alkenyl, alkoxy, alkyltino, 
and -N(R9)2; 
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or when taken together, Ra and Rb form a fused aryl ring or heteroaryl ring 
containing one heteroatom selected from the group consisting of N and S wherein the aryl 
or heteroaryl ring is unsubstituted or substituted by one or more groups; 

or when taken together, Ra and Rb form a fused 5 to 7 membered saturated ring, 
optionally containing one heteroatom selected from the group consisting of N and S, and 
unsubstituted or substituted by one or more R groups. 

In certain embodiments (e.g., of Fonnula n, XTV, XV, or XVI), Rai and Rbi axe 
each independently selected from the group consisting of hydrogen, halogen, alkyl, 
alkenyl, alkoxy, alkylthio, and -"N(R9)2; 

or when taken together. Raj and Rbi form a fused aryl rin^ or heteroaryl ring 
containing one heteroatom selected from the group consisting of N and S, wherein the aryl 
or heteroaryl ring is unsubstituted or substituted by one or more R groups, or substituted 
by one R3 group, or substituted by one R3 group and one R group; 

or when taken together, Rai and Rbi forai a fused 5 to 7 membered saturated 
rmg, optionally containing one heteroatom selected from the group consisting of N and S, 
and unsubstituted or substituted by one or more R groups. • 

In certain embodiments (e.g., of Formula I or Formula II, XTV, XV, or XVI), Ra 
and Rb or Rai and Rbj are each independently selected from the group consisting of 
hydrogen, halogen, alkyl, alkenyl, alkoxy, alkylthio, and -N(R9)2. 

In certain embodiments (e.g., of Formula I or Fonnula H, XIV, XV, or XVI), Ra 
and Rb or Rai and Rbi form a fused aryl or heteroaryl ring. 

In certain embodiments (e.g., of Formula I), Ra and Rb are taken together to form a 
fused aryl ring wherein the ring is a benzo ring which is unsubstituted or substituted by 
one, two, three, or four R' groups. 

In certain embodiments (e.g., of Fonnula I or Formula II, XIV, XV, or XVI), Ra 
and Rb or Rai and Rbi form a fused aryl ring. In certain embodunents, the fused aryl ring 
is benzo. 

In certam embodiments (e.g., of Fomiula II, XIV, XV, or XVI), Rai and Rbi are 
taken together to form a fused aryl ring, wherein the ring is a benzo ring which is 
unsubstituted or substituted by one or more R groups, or substituted by one R3 group, or 
substituted by one R3 group and one R group. 
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In certain embodimcttts (e.g,, of Formula I or Fonniila II), Ra and Rb or Rai and 
Rbi form a fused heteroacyl ring. In certain embodiments, the fused heteioaryl ring is 
pyrido or thieno. In certain embodiments, the fused heteroaryl ring is pyrido. In certain of 
these embodiments, the pyrido ring is 

o o 

or ^""^"^ wherein the highlighted bond indicates the position where the ring is 

fused. 

In certain embodiments (e.g., of Formula I or Formula II), Ra and Rb or Rai and 
Rbi form a fused S to 7 membered saturated ring. In certain embodiments, the ring is a 
cycloh^ene ring. 

In certain embodiments (e.g., of Formula I or Formula II), Ra aud Rb or Rai and 
Rbi form a fused S to 7 memi3ered saturated ring containing one heteroatom selected from 
the group consisting of N and S« In certain embodiments, the ring is telrahydropyrido or 
dihydrothieno. In certain embodiments the heteroatom is N. In certain embodiments, the 

ring is tetrahydropyrido. In certain of these embodiments, the ring is or 



HN 

'^'^"'^'^^ wherein the highlighted bond indicates the position where the ring is fused. 
In certain embodiments (e.g., of Formula III), Ra2 and Rb2 are each independently 
selected from the group consistmg of hydrogen, halogen, alkyl, alkenyl, alkoxy, alkylthio, 
and -N(R9)a. 

In certain embodiments (e.g., of Formula HI), Ra2 and Rb2 are independently 
hydrogen or alkyL 

In certain embodiments (e.g., of Formula III), Ra2 and Rb2 are both methyl 

In certain embodiments (e.g., of any one of Formulas X through XIII), R is 
selected from the group consisting of alkyl and haloalkyl. 

In certain embodiments (e.g., including any one of the above embodiments of 
Formulas I, H, IV through DC, XIV, XV, and XVI where R is present), R is selected firota 
the group consisting of alkyl, alkoxy, halogen, and hydroxy. 

In certain embodiments (e.g., including any one of the above embodiments of 
Fonnulas I, H, IV through IX, XIV, XV, and XVI where R is present), R is hydroxy. 
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For certain embodiments (e.g., of Formulas IV or V), n is 0. 

For certain embodiments (e.g., of Formula IV), n is 0 and m is L 

For certain embodiments (e,g., of any one of Formulas VI through Xin)» p is 0. 

For certain embodiments (e»g., of any one of Formulas H, IV, VI through IX> XIV, 
5 XV, and XVI), including any one of the above embodiments which includes R3, R3 is 
selected from the group consisting of alkylsulfony lalkyleneoxy, 
alkylsulfonylaminoalkyleneoxy, alkylcarbonylaminoalkyleneoxy, aryl, arylalkyleneoxy, 
heteroaryl, heteroarylalkyleneoxy, heterocyclyl, heterocyclyloxy, 
heterocydylalkyleneoxy, and heterocyclylcarbonylalkyleneoxy; wherein aryl and 
10 heteroaryl are unsubstituted or substituted by one or more substituents selected from the 
group consisting of alkyl, aUcoxy, hydroxyalkyl, halogen, heterocyclylcarbonyl, and 
dialkylaminocarbonyl; and wherein heterocyclyl is unsubstituted or substituted by one or 
more substitutents selected from the group consistmg of alkylsulfonyl, alkylcarbonyl, and 
oxo» 

1 5 For certain embodiments (e.g,, of any one of Formulas 11, IV, VI through DC, XIV, 

XV, and XVI), including any one of the above embodiments which includes R3, R3 is 
selected from the group consisting of benzyloxy, (4-chloroben2yl)oxy, (4- 
methylbenzyl)oxy, phenyl, ;7-tolyl, 2-ethoxyphenyl, 3-(morpholine-4-carbonyl)phenyl, 3- 
(iV;W-dimethylaminocarbonyl)phenyl, 3-ftiryl, pyridin-3-yl, pyridin-4.yl, 6-chloropyridin- 

20 3-yl, 6-fluoropyridin-3-yl, 6-methylpyridm-3-yl, 5-(hydroxymethyl)pyridin-3-yl, and 
quinolm-3-yl. 

For certain embodiments (e.g., of any one of Formulas H, IV, VI through K, XIV, 
XV, and XVI), including any one of the above embodiments which mcludes R3, R3 is 
selected from the group consisting of phenyl, ;?-tolyl, benzyloxy, (4-chloTobenzyl)oxy, (4- 
25 methylbenzyl)oxy, 3-furyl, pyridin-3-yl, 5-(hydroxymefhyl)pyridin-3-yl, 6-chloropyridin- 
3.yl, 6-fluoropyridin-3-yl, e-methylpyridin-S-yl, 3-quinolin-3-yl, and thiazoM-yhnethoxy. 

For certain embodiments (e.g., of any one of Fonnulas II, IV, VI through IX, XIV, 
XV, and XVI), including any one of the above embodiments which includes R3, R3 is 
pyridin-3-yl, pyridin-4-yl, 6-fluoropyridin-3-yl, 5-(hydroxymethyl)pyridin-3-yl, quinolin- 
30 3-yl, 2-ethoxyphenyl, or 3 -(morphohne-4-carbonyl)phenyL 
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For certain embodiments (e.g., of any one of Forainlas H, IV, VI through DC, XIV, 
XV, and XVI)^ including any one of the above embodiments which includes R3, R3 is 2- 
0X0-1 ,3-oxazolidin-3-yL 

For certain embodiments (e.g., of any one of Formulas II, IV, VI through IX, XIV, 
5 XV, and XVI), including any one of the above embodiments which includes R3, R3 is 1 ,3- 
thiazol-4-yhnethoxy, (1 -methyl- l/Wmidazol-2-yl)methoxy, or pyridin-3-yhnethoxy. 

For certain embodiments (e.g„ of any one of Formulas H, TV, VI through EX, XTV, 
XV, and XVI), including any one of the above embodiments which includes R3, R3 is 2- 
pyrroUdin-l-ylethoxy, 2-(2-oxopyrrolidinrl-yl)ethoxy, 2-(l,l-dioxidoisothiazolidin-2- 



10 yl)ethoxy. 2-morpholin-4-yl6thoxy, 3-pynx)lidin-l -ylpropoxy, 3-(2-oxopyrrolidin-l- 
yl)propoxy, 3-(l,l-dioxidoisothiazolidm-2-yl)propoxy, 3-morpholm-4-ylpropoxy, 2- 
morpholin-4-yl-2-oxoethoxy, and 



XV, and XVI), including any one of tte above embodiments which includes R3, R3 is 
alkyl-S(0)2-NH-(CH2)2^3-0., alkyl-S(0)2-(CH2)2.3-0-, or alkyl-C(0)-NH-(CH2)2.3-0.. For 
certain of these embodiments, alkyl is methyl, ethyl, or isopropyl. 

For certain embodiments (e.g., of any one of Formulas II, IV, VI through IX, XTV , 
20 XV, and XVI), including any one of the above embodiments which includes R3, R3 is at 
the 7-position. 

For certain embodiments (e.g., of any one of Formulas 11, IV, VI through IX, XIV, 
XV, and XVI), including any one of the above embodiments which mcludes R^, R3 is at 
the 8-position. 

25 For certain embodiments (e.g., of any one of Formulas IV, VI through IX), 

including any one of the above embodhnents, m is 0. 

For certain embodiments (e.g., of Foraiula IV), mcluding any one of the above 
embodiments of Formula IV, n is 0, and m is 0. 

For certain embodiments (e.g., of any one of Formulas VI through IX), including 
30 any one of the above embodiments of Formulas VI through XI, p is 0, and m is 0. 



^— ^ , wherein R is alkylsulfonyl or alkylcarbonyL For certain of these 

embodiments, alkyl is methyl, ethyl, or isopropyl, 

For certain embodiments (e.g., of any one of Formulas 11, IV, VI through IX, XIV, 
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15 



20 



25 



For certain embodiments (e.g., of any one of Fomiulas I through XVI), including 
any one of the above embodiments, Ri is R4. For certain of these embodiments, R4 is 
alkyl or arylalkylenyl. For certain of these embodiments, R4 is methyl, ethyl, n-propyl, 1- 
methylethyl, n-butyl, 1-ethylpropyl, 2-methylpropyl, 3-methylbutyl, benzyl, 2- 

phenylethyl, or 3-phenylpropyl. 

For certain embodiments (e.g., of any one of Formulas I through XVI), including 
any one of the above embodiments. Ri is -X-N(R«)-Y-R4. For certain of these 
embodiments, X is Cm alkylene, R« is hydrogen, R4 is Ci^ alkyl. Y is -C(0)-, -S(0)2-, or 
-C(0>N(Ru)- wherein Rn is hydrogen or Rn and R4 join to form a morpholine ring. 

For certain embodiments, (e.g., of any one of Formulas XIV and XVI), mcluding 
any one of the above embodhnents of Formula XIV or XVI, X, is Cm alkylene, and Aj is 
-NCRg)-. or -N(-Y-R4)-. For certain of these embodiments, Ai is -N(R«>. For certain of 
these embodhnents, R« is hydrogen, 2.hydroxyethyl. or benzyl. Alternatively, for certain 

of these embodiments, Ai is -N(-Y-R4)-- 

For certain embodiments, (e.g., of any one of Formulas XTV and XVI), including 
any one of the above embodiments of Formula XTV or XVI where A, can be -N(-Y-R4)-, 
X, is Cm alkylene, and Y is -C(0)-, -S(0)2-, or -C(0)-N(Rn>. For certain of these 
embodiments, R4 is C,^ alkyl, and Ri 1 is hydrogen or methyl. Alternatively, for certain of 
these embodhnents, Y is -C(0)-N(Rii)-, and R4 and Ru form the group 
(CH2)a-^ 

— N A 



^Wbx/ Forcertainofthe8eemboaments,Ais-CH2-or-0-. For certain of 
these embodiments, a and b are each independently 1 or 2. with the proviso that when A is 

-0' tten a and b are each 2. 

For certain embodiments (e.g., of any one of Formulas I through XVI). including 

any one of the above embodiments, Ri' is hydrogen. 

p«> ^»^<.i^ »«,i,oHiments fe.B.. of anv one of Formulas II through XVI), including 



any one of the above embodiments, R2 is hydrogen, alkyl, alkoxyalkylenyl, or 
hydroxyalkylenyl. 

For certain embodiments (e.g., of any one of Formulas E through XVI), in( 
any one of the above embodiments, R2 is Cm alkyl, Cm alkyl-O-Cw alkylenyl, or 
30 hydroxyCM alkylenyl. 
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For certain embodiments (e.g., of any one of Fonnulas n through XVI), including 
any one of the above embodiments, Ra is methyl, ethyl, n-piopyl, n-butyl, 2-methoxyethyl, 

or 2-hydroxyethyl, 

For certain embodimCTts, Ri aikyl or arylalkylenyl. 

For certain embodiments, Ri is methyl, ethyl, w-propyl, 1-methylethyl, «-butyl, 1- 
ethylpropyl, 2-methylpropyl, 3-meftiylbutyl, benzyl, 2-phenylethyl, oi 3-phenylpropyl. 
For certain embodiments, Ri is -X-N(R«)-Y-R4. 

For certain embodiments, Ri* is selected firom the group consisting of hydrogen, 
alkyl, alkoxyalkylenyl. and hydroxyalkylenyl wherem the alkylenyl group contains at least 
two carbon atoms between the hydroxy or alkoxy substituent and the nitrogen atom to 

v^ch Ri' is bonded: 

or Ri and Ri' together with the nitrogen atom to which they are bonded can join to 

form a group selected ftom tte group consisting of: 

A -N-CR, — N— SOj 

For crartjun embodiments, R| is hydrogen. 

For certam embodiments, R4 is selected from the gto^xp consisting of hydrogen, 
alkyl, alkenyl. alkynyl, aryl, heteroaryl, and heterocyclyl wherein the alkyl, alkenyl, 
alkynyl, aryl, heteroaryl, and heterocyclyl groiq)s can be unsubstituted or substituted by 
one or more substituents independently selected from the group consisting of alkyl, 
alkoxy. haloalkyl, haloalkoxy, halogen, nitro, hydroxy, mercapto, cyano, carboxy, foimyl, 
aiyl, aryloxy, arylalkoxy, heteroaryl, heteroaryloxy, heteroarylalkoxy, heterocyclyl, 
heterocyclylalkylenyl. amino, alkylamino, (arylalkylenyl)amino, dialkylamino, and in the 
case of alkyl, alkenyl, alkynyl, and heterocyclyl, 0x0, with the proviso that vAiea Ri is R4, 
and R4 is a substituted alkyl group, and the substituent contams ahetero atom which bonds 
directly to the alkyl group, then the alkyl group contams at least two carbons between the 
substituent and the nitrogen atom to which Ri is bonded. 

For certain embodiments, Rj is aryl, heteroaryl, or heterocyclyl. 
For certain embodiments, R* is alkyl, aryl, or heteroaryl. 
For certain embodiments, R» is alkyl or arylalkylenyl. 
For certain embodiments, R4 is Ci^aSikyl. 
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Fox certain embodiments, R4 is aiyi. 
For certain embodiments, R4 is heteroaryl 

For certain embodiments, R4* is selected from the group consisting of hydrogen, 
alkyl, alkenyl, alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, 

5 heteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl 

vAerein the aUcyl, alkenyl, alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, 
heteroaryl, heteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl, and 
heterocyclyl groups can be unsubstituted or substituted by one or more substituents 
indq)end©ntiy selected from the group consisting of alkyl, alkoxy, hydroxyaUgrl, 

1 0 haloalkyl, haloalkoxy, halogen, nitro, hydroxy, mercapto, cyano, aryl, aryloxy, 

arylalkyleneoxy, heteroaryl, heteroaryloxy, heteroarylalkyleneoxy, heterocyclyl, amino, 
alkylamino, dialkylamino, (dialkylamino)alkyleneoxy, and in the case of alkyl, alkenyl, 

alkynyl, and heterocyclyl, 0x0; 

For certain embodiments, R4' is aryl, heteroaryl, or heterocyolyl. 
15 For certain embodiments, R4* is alkyl, aryl, or heteroaryl. 

For certain embodiments, R4' is alkyl. 
For certain embodiments, R4' is aryl. 
For certain embodiments, R4* is heteroaryl. 

For certain embodiments, R5 is selected from the group consisting of: 
A -N-CR, -N-SO, 

For certain embodiments, R5' is selected &om the groiQ) consisting of: 
-N-C(Re) -N-S(O), ~V-I^ \, -0-N= 

N-C(Re)-N A' 
For certain embodimaits, Rs' is selected from the group consistir^ of 
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For certain embodiments, Rs' is selected from the group consisting of 

-N-C(O) -N-S{0), -N(R3)-C(0)-N a 

, ^^'^ .and W-^. 
For certain embodiments, is selected fix)m the group consisting of =0 and =S. 
5 For ccrtam embodiments, is =0. 

For certain embodiments, is "==8* 

For certain embodiments, R? is C2.7 alkylene. 

For certain embodiments, R7 is C34 alkylene. 

For certain embodiments, R« is selected from the group consisting of hydrogen, 
1 0 alkyl, alkoxyalkylenyl, hydroxyalkylenyl, arylalkylenyl, and heteroarylalkylenyl 

For certain embodiments, Rs is hydrogen. 
For certain embodiments, Rg is alkyl. 

For certain embodiments, R« is hydrogen, 2-hydroxyethyU or benzyl. 
For certain embodiments, Rg is 2-hydroxyethyL 
1 S For certain embodiments, Rs is benzyl. 

For certain embodiments, R9 is selected from the group consisting of hydrogen and 

alkyl 

For certain embodiments, R9 is alkyl. 
For certain embodiments, R9 is hydrogen. 
20 For certain embodiments, Rto is €3^ alkylene* 

For certain embodiments, Rio is €4^ alkylene. 
For certain embodiments, Rn is hydrogen or metbyl. 
For certain embodiments, Rn is hydrogen. 

— N A 






(CH ) 

For certain embodiments, R4 and Rj 1 form the group ^ ^ ^ wherem 
25 A is -CH2- or -0-, and a and b are each independently 1 or 2, with the proviso that when A 
is -0- then a and b are each 2. 
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For certain of these embodiments, Rh and R4 join to form a moipholine ring. 
For certain of these embodiments, Ru and R4 join to foim a 4 to 6 membered ring. 
For certam of these embodiments, Rn and R4 join to form a pyrrolidine ring. 
For certain of these embodiments, Rn and R4 join to form a piperidine ring. 
For certain embodiments, A is selected from the group consisting of -CHCRsH -0-, 

.N(R8>, -NCY^Ri)-. and -NCX-N(R«>Y.R4>. 

For certain embodiments, A is selected from the group consisting of -CH(R8)-, -0-, 

and -N(Rs)-. 

For certain embodiments, A is -CH2- or -O-. 
For certain embodiments, A is -0-. 

For certain embodiments, Ai is selected from the group consisting of -NCRg)- and 

-N(-Y.R4)-. 

For certain embodiments, A| is -N(Rg)-. 

For certain embodiments, Ai is -N(-Y-R4)-. 

For certain Mxbodiments, A* is selected from the group consisting of -0-, -C(0>-, 

-S(0)o-2-, and -N(R4)-. 

For certain embodiments, A is -0-. 

For certain embodiments. A" is selected from the group consistuig of 

-S(0)o.2-, -N(-Q-R4)-, and -CH2-. 

For certain embodiments, mcluding any one of the above embodiments of Formula 
XV or XVI, G is selected from the group consisting of -C(0>R'", a-aminoacyl, and 
-C(0)-O-R'". For certain of these embodiments, R" contains one to ten carbon atoms. For 
certain of these embodiments, a-aminoacyl is an a-Ca-i 1 aminoacyl group derived from an 
a-amino acid selected from the group consisting of racemic, and L-amino acids 
containing a total of at least 2 carbon atoms and a total ofupto U carbon atoms, and may 
also include one or more heteroatoras selected from the group consisting of O, S, and N. 

For certain embodiments, including any one of the above embodiments which 
include an a-aminoacyl group, a-aminoacyl is an a-aminoacyl group derived from a 
naturally occuring a-amino acid selected from the group consisting of racemic, D-, and L- 
amino acids. 

For certain embodiments, including any one of the above embodiments which 
include an a-aminoacyl groiq), a-aminoacyl is an a-aminoacyl group derived from an a- 
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amino acid found in proteins, wherein the the amino acid is selected from the group 
consisting of racemic, and L-amino acids. 

For certain embodiments, Q is selected from the group consisting of a bond, 



'C(R6h •<3(R(i)-C(R6)-, -S(0)2-, -C(R6)-N(R«)-W-, -S(0)2-N{R8>, -C(R6>0', -C(R6>S-, 
and -C(R6)-N(OR9)-. 

For certain embodunents, Q is a bond, -CXRfiK -S(0)2-, or -C(R6)-N(R8)-W-. 



For certain embodiments, Q is a bond. 

For certain embodiments, V is selected from the group consisting of -C(R6)-, 

0-C(R6>, -N(R8)-C(R6)-, and -S(0)2-. 

For certain embodiments, V is -C(R6)-. 

For certain embodiments, V is -N(R8)-C(R6)-- 

For certain embodiments, W is selected fix>m the groiq? consisting of a bond, 

-C(0)-, and -S(0)2-- 

For certain embodiments, W is selected from the group consisting of a bond and 



For certain embodiments, W is a bond 

For certaki embodiments, X is C2-20 alkylene. 

For certain embodiments, X is C24 alkylene. 

is selected from the group consisting of alkylene, alkenylene. alkynylene, 
arylene, heteroarylene, and heterocyclylene wherein the alkylene, alkenylene, and 
alkynylene groups can be optionally interrupted or terminated by arylene, heteroarylene or' 
heterocyclylene and optionally interrupted by one or more -0- groups. 

For certain embodiments, X is Cm alkylene. 

For certain embodiments, Xi is Cm alkylene. 

Fox certain embodiments, Xi is methylene or ethylene. 

For certain embodiments, Y is selected from the group consisting of -C(R6)-, 
-C(R«)-0-, -S(0)2-, -S(0)2-N(R«>-, and -C(R6)-N(Rii>; wherein Rn is selected from the 
group consisting of hydrogen, alky I, and arylalkylenyl; or Rn and R4 togeth^ with the 



nitrogen atom to which Ri i is bonded can join to form the group ^ ; 

a and b are independently integers from 1 to 4 with the proviso that when A is 



-C(0)-. 




N 



A 
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-0-, -N(R8)-, -N(Y-R4>, or -NpC-N(R8)-Y-R4> then a and b are independently integers 
from2to4. 

For certain embodiments, Y is -C(0)-. -S(0)2-, or -C(0>N(R, i)-. For certain of 
these embodiments, Ri i is hydrogen. For certain of these embodiments, Rn and R4 join to 

form a moipholine ring. 

For certain embodiments, Y is selected from the group consisting of -0-, -S(0V2-. 

"S(0)2-N(R8)-. -C(R6>. -C(R6)-0-, -0-C(R«)-. -0-C(0)-0-. -N(R«)-Q-, -C(R6)-N(R8)-. 
-0-C(R6)-N(R8)-. -C(R6>N(OR9)-. -0-N(R8)-Q-, -O.N=C(R6)-, -C(=N-0-R«K 
-CH(-N(-0-R8)-Q-R4)-, 



_Z^N-Q- -N-C(R6)-N-W- -N-R7-N-Q- _v-n\- 



and 





For certain embodiments. Y is -C(0)-, -S(0)2-, -NH.S(0)2-, or -NH-C(0)-. 
For certain embodunents, T is -S(0)2-, ->5H-S(0)2-, or -NH-C(0)-. 
For certain embodiments, Z is a bond or -0-. 

For certain embodiments, a and b are independently integers from I to 4 with the 
proviso that when A is -0-, -NCRj)-, .N(Y-R4>. or -N(X-N(R*)-Y-R4)- then a and b are 
independently integers from 2 to 4. 

For certain embodiments, a and b are each independently 1 or 2, with the proviso 
that when A is -O- then a and b are eadi 2. 

For certain embodiments, c and d are independently integers from 1 to 6 with the 
proviso that c + d is < 7. For certain embodiments, c and d are each the integer 2. 

For certain embodiments, the present invention provides a pharmaceutical 
composition comprising a therapeutically effective amount of a compound or salt of any 
one of Formulas I. II. ffl, IV. V. VI. VH. Vffl. K, X. XI, XH, Xm. XIV. XV, XVI, or any 
one of the above embodiments in combmation with a phaimaceutically acceptable carrier. 

For certain embodiments, tiie present invention provides a method of inducing 
cytokine biosynthesis in an animal comprising administering an effective amount of a 
compound or salt of any one of Formulas I, U, m, IV, V, VI, Vn. Vm, IX, X. XI, XH, 
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Xin, XIV, XV, XVI, or any one of the above embodiments or administering any one of ^ 
the above phamiaceutical compositions to the animal. For certain of these embodiments, 
the cytokine is selected from the group consisting of IFN-a, TNF-o, II/-6, IL-10, and IL- 
12. For certain of these embodiments, the cytokine is IFN-a or TNF-a. 

For certain embodiments, the present invention provides a method of treating a 
viral disease in an animal comprising administering a therapeutically effective amount of a 
compound or salt of any one of Formulas I, II, IH, IV. V, VI, VH, VDI, K, X, XI, XH, 
Xm, XIV, XV, XVI, or any one of the above embodiments or administering any one of 
the above pharmaceutical compositions to the aiumal. 

For certain embodiments, the present invention provides a method of treating a 
neoplastic disease in an animal comprismg administering a therapeutically effective 
amount of a compound or salt of any one of Formulas I, II, III, IV, V, VI, VII, VHI, IX, X, 
XI, Xn, Xni, XIV, XV, XVI, or any one of the above embodunents or administering any 
one of the above pharmaceutical compositions to the animal. 

Preparation of the Compounds 

Compounds of the invention may be synfliesized by synthetic routes that include 
processes analogous to those well known in the chemical arts, particularly in light of the 
description contained herein. The starting materials are generally available from 
commercial sources such as Aldrich Chemicals (Milwaukee, Wisconsin, USA) or are 
readily prepaid using methods well known to those skilled in the art (e.g. prepared by 
methods generally described in Louis F. Fieser and Mary Fieser, Reagents for Organic 
Synthesis, v. H9, Wiley, New York, (1967-1999 ed); Alan R. Katritsky, Otto Meth- 
Cohn, Charles W. Rees, Comprehensive Organic Functional Grovp Transformations, v 1- 
6, Pergamon Press, Oxford, England, (1995); Barry M. Trost and Ian Fleming, 
Comprehensive Organic Synthesis^ v. 1-8, Pergamon Press, Oxford, England, (1991); or 
Beilsteins Handbuch der organischen Chemie, 4, Aufl. Ed. Sprmger-Verlag, Berlin, 
Germany, includmg supplements (also available via the Beilstein online database)). 

For illustrative purposes, the reaction schemes depicted below provide potential 
routes for synthesizing the compounds of the present mvention as well as key 
intermediates. For more detailed description of the individual reaction steps, see the 
EXAMPLES section below. Those skilled in the art will appreciate that other synthetic 
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routes may be xised to syntibesize the compounds of the invention. Although specific 
starting materials and reagents are depicted in the reaction schemes and discussed below, 
other starting materials and reagents can be easily substituted to provide a variety of 
derivatives and/or reaction conditions. In addition, many of the compounds prepared by 
the methods described below can be further modified in light of this disclosure using 
convwtional methods well known to those skilled in the art. 

In the preparation of compounds of Ihe invention it may sometimes be necessary to 
protect a particular functionality while reacting other functional groi35)s on an intermediate. 
The need for such protection will vary depending on the nature of the particular functional 
group and the conditions of the reaction step. Suitable amino protecting groups include 
acetyl, trifluoroacetyl, rert-butxoycarbonyl (Boc), ben2yloxycarbonyl, and 9- 
fluorenyhnethyleneoxycarbonyl. Suitable hydroxy protecting groups include acetyl and 
silyl groups such as the tertAmtyl dimetbylsilyl groaqj. For a general description of 
protecting groups and their use. see T. W. Greene, Protective Groups in Organic 
Synthesis, John Wiley & Sons, New York, USA, 1 991 . 

Conventional methods and techniques of separation and purification can be used to 
isolate compounds of the invention, as well as various intermediates related thereto. Such 
techniques may include, for example, all types of chromatography (high performance 
liquid chromatography (HPLC), column chromatography using common absorbents such 
as silica gel, and thin layer chromatography), recrystallization, and differential (i.e., liquid- 
liquid) extraction techniques. 

* 

In some embodiments, compounds of the invention can be prepared according to 
Reaction Scheme I v/heto R, Ri, Ra, and n are as defined above. 

In step (1) of Reaction Scheme I, a 2-aminophenylaoetonitiile of Formula XX is 
reacted with acetonylacetone to provide a substituted 2,5-dimethylpyrrole of Formula 
XXI. The reaction can be carried out by combming a 2-aminophenylacetonitrile of 
Formula XX with acetonylacetone along with a catalytic amount of /^-toluenesulfonic acid 
in a suitable solvent such as toluene. The reaction can be heated at an elevated 
temperature such as at the reflux tempemture. 

In step (2) of Reaction Scheme I, a substituted 2,5-dimethylpyrrole of Formula 
XXI is acylated to provide an oxalated compound of Formula XXIL The acylation can be 



54 



wo 2006/107S53 



PCT/DS2006/012265 



earned out by addii^ a compound of Fonnula XXI and diethyl oxalate to a solution of 
sodium rerf-butoxide in a suitable solvent such as ethanol and then heating at reflux imdat 

an inert atmosphere. 

In step (3) of Reaction Scheme I, an oxalated compound of Formula XXII is 

5 reacted with a hydrazine of the Formula R2NHNH2 to provide a pyrazolo[3,4-c]quinolm- 
1-amme of Formula XXIII. The reaction can be carried out by adding a solution of tiie 
hydrazane in acetic acid to a solution of a compound of Formula XXII in a suitable solvent ' 
such as etiianol. The reaction can be carried out at an elevated tranperature such as the 
reflux temperature of the solvent. 

10 In step (4) of Reaction Scheme I, a pyrazolo[3,4-c]quinolin-l -amine of Formula 

XXffl is chlorinated to provide a4-chloropyrazolo[3,4-c]quinolin-l-amme of Formula 
XXIV. Hie reaction can be carried out by combining a compound of Formula XXin with 

phosphorus oxychloride and heating. 

In step (5a) of Reaction Scheme 1, 4-chloropyrazolo[3,4-c]quinolin-l-amme of 

1 5 Formula XXIV or a salt thereof is treated with a ketone, aldehyde, or corresponding ketal 
or acetal thereof, under acidic conditions to provide a 4-chloropyrazolo[3,4-c]quinoKn.l- 
imine of Formula XXV. For example, a ketone is added to a solution of the hydrochloride 
salt of a compound of Formula XXTV in a suitable solvent such as isopropanol in the 
presence of an acid or acid resin, for example, DOWEX W50-X1 acid resin. The ketone, 

20 aldehyde, or corresponding ketal or acetal, is selected with Ri and Rb groups that will 

provide the desired Ri substituent For example, acetone will provide a compound where 
Ri is isopropyl, and benzaldehyde will provide a compound where Ri is ben2yl. The 
reaction is run with sufficient heating to drive off the water formed as a byproduct of the 
reaction. 

25 In step (6) of Reaction Scheme I, a 4-chloropyTa2olo[3,4-c]qumolin-l-imme of 

Formula XXV is reduced to provide a 4-chloropyrazolo[3,4-c]quinolin-l -amine of 
Fonnula XXVI. The reaction can be carried out by adding sodium borohydride to a 
solution of a compound of Fonnula XXV in a suitable solvent such as methanol at ambient 
temperature. 

30 Alternatively, in step (5b) of Reaction Scheme I, a 4-chloropyrazolo[3,4. 

cjquinolin-l -amine of Formula XXIV can be treated with a ketone and a borohydride 
under acidic conditions to provide a 4-chloropyrazolo[3,4-c]quinolin-l -amine of Fonnula 
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XXVI. The reaction can be carried out at ambient tempCTature in a suitable solvent such 
as l»2-dichloroetiiane. 

Steps (5) and (6) are omitted for compounds where Riis hydrogen. 
In step (7) of Reaction Scheme the chloio group of a pyrazolo[3,4-c]quinolin-l- 
amine of Fonnula XXVI is displaced to provide a pyrazolo[3,4-c]quinolin-l,4-diamine of 
Formula IVa, which is a subgenus of Formulas I, II, and IV, The reaction can be carried 
out by combining a compound of Fonnula XXVI with a solution of ammonia in methanol 
and heating the mixture in a sealed reactor. 



Reaction Scheme I 
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In some embodiments, compounds of the invention can be prepared according to 
Reaction Scheme II whwe Ri, Ki, Ra, and n are as defined above and R« is a subset of R 
that does not include halogen or alkenyl. 

In step (1) of Reaction SchKne II, an indole of Formula XXVII is acylated to 
provide m oxalated indole of Formula XXVIII. The reaction can be carried out by adding 
ethyl chlorooxoacetate to a sohition of an indole of Formula XXVII in a suitable solvent 
such as diethyl ether in the presence of pyridine. The reaction can be carried out at a sub- 
ambient temperature such as 0 "C. Many indoles of Formula XXVII are known. Some 
are commercially available and others can be readily prepared using known synthetic 
methods. 

In step (2) of Reaction Scheme II, an oxalated indole of Formula XXVIII is 
rearranged to a pyrazolo[3,4-c]quinolin-4-one of Formula XXDC. The reaction can be 
carried out by addmg a hydrazine of Formula R2NHNH2 to a solution of an oxalated 
indole of Formula XXVUI m a solvent or solvent mix such as ethanol/acetio acid in the 
presence of hydrochloric acid. The reaction can be carried out at an elevated temperature 
such as at reflux. 

If step (2) is carried out using hydrazine, the resulting pyrazolop ,4-c]qumolin-4- 
one of Formula XXDC where R2 is hydrogen can be further elaborated using known 
synthetic methods. For example, a pyrazolo[3,4-e]quinolin-4-one of Formula XXDC 
where R2 is hydrogen can be alkylated. The alkylation can be carried out by treatmg a 
solution of a pyTazolo[3,4-c3quinolin-4-one of Formula XXIX, where Rj is hydrogen, with 
a base such as sodium ethoxide followed by the addition of an alkyl halide. The reaction 
can be run in a suitable solvent such as ethanol and can be carried out at an elevated 
temperature, for example, the reflux temperature of the solvent, or at ambient temperature. 
Alternatively, a pyTazolo[3,4-c]quinolin-4-one of Formula XXK where Ra is hydrogen 
can undergo a Buchwald amination with an aryl halide or heteroaryl halide. Numerous 
alkyl halides, aryl halides, and heteroaryl halides are commercially available; others can 
be prepared using known synthetic methods. 

Step (2) can also be carried out using a hydrazme that will install a removable 
gro\q) at R2. Examples of such hydrazines include benzylhydrazine and tert- 
butylhydrazme. At a later point in the synthetic pathway the groiqj can be removed using 
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conventional methods to provide a compound in which R2 is hydrogen. The compoiuid 
may then be further elaborated using the methods described above. 

In step (3) of Reaction Scheme n, a pyrazolo[3,4"C]qiunolin-4-one of Formula 
XXDC is halogenated using conventional metiiods. The reaction can be carried out by 
deprotonating a compound of Formula XXDC with n-butyl lithium and then adding iodine. 

In step (4) of Reaction Scheme II, the halogen group on a pyrazoIo[3,4-c]qxunolin- 
4-on6 of Formula XXX is displaced with an amine of Formula HN(Ri)(RiO. Either 
thermal or catalytic, using palladixmi for example, displacement methods can be used. 

Steps (5) and (6) can be carried out using the methods of steps (4) and (7) 
respectively of Reaction Scheme I to provide a provide a pyrazolo[3,4-c]quinolin-l,4- 
diamine of Formula IVb» which is a subgenus of Foimulas I, II, and IV» 
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Rfiaction Scheme n 




In some embodiments, compoimds of the invention can be prepared according to 

Reaction Sclieme m where Ra, Ri, Ra, and n are as defined above. 

In step (1) of Reaction Scheme HI, a caiboxyl group is installed on a pyrazolo[3,4 
c]quinolin-4-one of Formula XXIX. The reaction can be carried out by deprotonating a 
compound of Formula XXIX with n-butyl lithium and then quenching with carbon 
dioxide. 

In step (2) of Reaction Scheme III, a pyra2olo[3,4-c3quinolin-4-one of Formula 
XXXni is treated with diphenyl phosphoiyl azide to provide a pyrazoloC3»4-clquinolin-l 
amine of Formula XXIII. 
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The remaining steps can be carried out using the methods of steps (4) through (7) 
of Reaction Scheme I to provide a pyrazolo[3,4-c]quinoIin-l,4-diaimne of Formula IVc. 

Reaction Scheme III 




For some embodiments, compounds of the invention can be prepared according to 
Reaction Scheme IV, wherein Ri, K\\ and R2 are defined as above and Rsb and Ra^ are 
defined belov\^, and R4a is methyl or benzyl 

Steps (1) through (6) of Reaction Scheme IV can be carried out as described for 
steps (1) through (6) of Reaction Scheme JI, Some benzyloxy-substituted indoles and 
methoxy-substituted indoles of Formula XXXTV are known; others can be prepared using 
known synthetic methods. 

In step (7) of Reaction Scheme IV, the benzyl or methyl group of pyra2olo[3,4- 
c]quinoline of Formula IVd, which is a subgenus of Formida IV, is cleaved using 
conventional methods to provide pyrazolo[3,4-c]quinolinol of Formula IVe, which is a 
subgenus of Fomula IV. Cleavage of the benzyl group can be carried out on a Pan 
apparatus under hydrogenolysis conditions using a suitable heterogeneous catalyst such as 
palladium on carbon in a solvent such as ethanol. Alternatively, the reaction can be 
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carried out by transfer hydiogenation in the presence of a suitable hydrogenation catalyst 
The transfer hydrogenation can be carried out by adding ammonium formate to a solution 
of a pyrazolo[3,4-£?]qumoline of Formula IVd in a suitable solvent such as ethanol in the 
presence of a catalyst such as palladium on carbon. The reaction can be carried out at an 
elevated temperature, for example, the reflux temperature of the solvent Demetfaylation 
can be carried out by liestmg a pyrazolo[3,4.c]quinoline of Formula IVd with a solution of 
boron Iribromide in a suitable solvent such as diohloromethane. The reaction can be 
carried out at a sub-ambient temperature such as 0 »C. Alternatively, the demethylation 
can be carried out by heating a pyrazolol3,4-e]qumolme of Formula TVd with anhydrous 
pyridinium chloride at an elevated temperature, such as 210 *C. 

In step (8a) of Reaction Scheme IV, tiie hydroxy group of a pyrazolop,4. 
c]quinolinol of Formula IVe is activated by conversion to a trifluromethanesulfonate 
(triflate) group. The reaction can be carried out by treating a pyrazolo[3.4-c]quinolinol of 
Formula FVe witii AT-phenyl-bisCtrifluoromethanesulfonamide) in tiie presence of a tertiary 
amme such as txietiiylamine. The reaction can be carried out at ambient temperature in a 

suitable solvent such as DMF. 

Step (9) of Reaction Scheme W can be carried out usmg known palladium- 
catalyzed coupling reactions such as tiie Suzuki coq>Ung, Heck reaction, the StiUe 
coupling, and tiie Sonogashira coupling. For example, a triflate-substituted pyrazolo[3,4- 
c]quinoline of Formula XXXV undergoes Suzuki coupling with aboronic acid of Formula 
R3b-B(OH)2, an anhydride thereof or a boronic acid ester of Formula R3b-B(0-alkyl)z; 
wherein Rsb is -R*. -Xe-R4, -X^y-R4,or -XrRs; where X, is alkenylene; Xf is arylene, 
heteroarylene, and alkenylene mtern«)ted or terminated by arylene or heteroarylene; R4b is 
aryl or heteroaryl ^ere tiie aryl or heteroaryl groups can be unsubstitixted or substituted 
as defined in R4 above; and R4, Rs, and Y are as defined above. The coiq)lmg can be 
carried out by combining a triflate-substituted pyrazolo[3,4-c]quinoline of Formula 
XXXV witii a boronio acid or an ester or anhydride thereof in the presence of palladium 
(II) acetate, triphenylphosphine, and a base such as aqueous sodium carbonate ux a suitable 
solvent such as n-propanol. The reaction can be carried out at an elevated temperature, for 
example, at tiie reflux temperature. Numerous boronic acids of Formula R3b-B(OH)2, 
anhydrides tiiereof, and boronic acid esters of Formula R35-B(0-alkyl)2 are commercially 
available; otiiers can be readily prepared usmg known syntiietic metiiods. 
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Alternatively, the Heck reaction can be used in step (9) of Reaction Scheme IV to 
provide compounds of Formula IVg, Wherein Rsb is -Xe-R4b or -Xe-Y-R*, wherein Xe, 
R4» and Rib are as defined above. The Heck reaction can be carried out by coupling a 
triflate-substituted pyrazolo[3,4-c]quinoline of Formula XXXV with a compound of the 
Formula H20=C(H)-R*b or H20=C(H)-Y-R». Several of these vinyl-substituted 
compounds are commercially available; others can be prepared by known methods. The 
reaction can be carried out by combining a triflate-substituted pyrazolo[3,4-c]quinoline of 
Formula XXXV and the vinyl-substituted compound in the presence of palladium (11) 
acetate, triphenylphosphine or tri-ort/io-tolylphosphine, and a base such as triethylamine 
in a smtable solvent such as acetonitrile or toluene. The reaction can be carried out at an 
elevated temperature such as 100-120 under an inert atmosphere. 

Compounds of Fotm\ila IVg, wherein Rab is -Xg-R4, Xg is alkynylene, and Rt is as 
defined above, can also be prepared by palladium catalyzed couplmg reactions such as the 
Stille coupling or Sonogashira coupling. These reactions are carried out by coupling a 
triflate-substituted pyrazolo[3,4-c]quinoline of Formula XXXV with a compound of the 

Formula (alkyl)3Sn-C^-R4, (alkyl)3Si-(^-R4, or H-CsC-Rj. 

Compounds of Formula IVg prepared as described above by palladium-mediated 
coupling reactions, wherein Rab is -Xe-Rj, -X^-Y-Ri, -X£2-Y-R4, -Xc-Rs, or -Xg-Rj, where 
Xt2 is alkenylene interrupted or terminated by arylene or heteroarylene, and X©, Xg, Y, R4, 
and R5 are as defined above, can undergo reduction of the alkenylene or alkynylene group 
present to provide pyrazolo[3,4-c]quinolines of Formula IVg wherein Rsb is -Xh-Ri, 
-Xh-Y-Ri, -Xi-Y-Ri, or -Xi-Rj, where Xh is alkylene; Xj is alkylene interrupted or 
terminated by arylene or heteroarylene; and R4, R5, and Y are as defined above, the 
reduction can be carried out by hydrogenation using a conventional heterogeneous 
hydro genation catalyst such as palladium on carbon. The reaction can be carried out on a 
Farr apparatus in a suitable solvent such as ethanol, methanol, or mixtures thereof. 

In step (8b) of Reaction Scheme FV, a pyrazolo[3,4-c]quinolinol of Formula IVe is 
converted to apyrazolo[3,4-c]quinoline of Fonnxila IVf^ wherein Ra© is -O-R4, -O-X-R4, 
-0-X- Y-Ri, or -0-X-Rs, and X, Y, R4, and R5 are as defined above, iising a Williamson- 
type ether synthesis. The reaction can be effected by treating a pyrazolo[3,4-c]quinolinol 
of Formula IVe with an aryl, alkyl, or arylalkylenyl halide of Formula Halide-Rj, Halide* 
alkylene-R4, Halide-alkylene-Y-R4, or Halide-alkylene-Rs in the presence of a base. 
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Numerous alkyl, arylalkylenyl, and aiyl halides of these fonnulas are commercially 
available, including substituted benzyl bromides and chlorides, substituted or 
unsubstituted Bt&yl or arylalkylenyl bromides and chlorides, bromo-substituted ketones, 
esters, and heterocycles, and substituted fluorobenzenes. Other haUdes of these formulas 
can be prepared usmg conventional synthetic methods. The reaction can be carried out by 
combining an alkyl, arylalkylenyl, or aryl halide with a pyrazolo[3,4-c]quinolinol of 
Formula IVe in a solvent sw* as DMF or A^-dimethylacetamide in the presence of a 
suitable base such as cesium carbonate. Optionally, catalytic tetrabutylammonium 
bromide can be added. The reaction can be carried out at ambient temperature or at an 
elevated temperature, for example 50 °C or 85 °C, depending on the reactivity of the 
halide reagent 

Altematively, step (8b) may be carried out using the UUmann ether synthesis, in 
which an alkali metal aryloxide prepared fiom a pyTazolo[3,4-c]quinolinol of Formula IVe 
reacts with an aryl haUde in the presence of copper salts, to provide a pyrazolol3,4- 
c]quinoiine of Formula IVe, where Rac is -O.R4b, -0-Xj-R4, or -O-Xj-Y-R,, wherein X, is 
an arylene or heteroaiylene and R4b is as defined above. Numerous substituted and 
unsubstituted aryl haUdes are commercially available; ofliers can be prepared using 

conventional methods. 

The methods described in steps (7) through (9) and (7) through (8b) can also be 

used to install Rab or Rjc groups at an earUer stage in the synthetic pathway. 
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Reaction Scheme TV 




For some embodiments, compounds of the mvention can be prepared according to 
Reaction Scheme V, where Rb, Rib, and R^b are subsets of R, Ri, and Rj as defined above 
that do not include those substituents which would be susceptible to reduction under the 
acidic hydrogenation conditions of the reaction and n is as defined above. 

In Reaction Scheme V, a pyrazolo[3,4-c]quinoline of Formula IVh is reduced to 
provide a 6,7,8,9-tetrahydro-2H-pyrazolo[3,4-c]quinoline of Formula Va, which is a 
subgenus of Formulas I, II, and V. The reaction may be carried out under heterogeneous 
hydrogenation conditions by adding plitinum (IV) oxide to a solution or susp^ion of a 
pyra2olo[354-c]quinoline of Formula IVh m a suitable solvent such as trifluoroacetic acid 
and placing the reaction under hydrogen pressure. 

Alternatively, the reduction may be carried out at an earlier stage in the synthetic 
pathway. 
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Reaction Scheme V 




Pyiazolo[3,4-cJnaphthyTidine3 of the invention can be prepared by usmg an 
azaindole as the starting material in Reaction Schemes II and IV. Azaindoles are known 
compounds. Some are commerciaUy available and others can be prepared uang known 
synthetic methods. Alternatively. pyrazolo[3,4-c]n^hthyridines of the invention can be 
prepared by using a 2-aminopyridinylaceotonitrile as the starting material in Reaction 

Sdieme 1. 

6.7,8,9-Tetrahydto-2iif-pyra2»lo[3,4-c]naphtiiyridines can be prepared by reducing 
pyrazolo[3,4-c]naphtiiyridines using tiie metiiod of Reaction Scheme V. 

For some embodiments, compounds of the invention can be prepared aocordmg to 
Reaction Scheme VI where Ra. Ri, R2, and n aie as defined above. 

In step (1) of Reaction Scheme VI. a pyra2»loP.4-clquinolin-4-one of Formula 
XXXUl is chlorinated to provide a 4-chloropyrazoloI3,4-c]quinoline-l-carbonyl chloride 
of Formula XXXVI. Hie reaction can be carried out by combining a compound of 
Formula XXXffl with an excess of thionyl chloride in a suitable solvent such as toluene 
and heating at an elevated temperature such as. for example, tiie reflux temperature of the 

solvent 

In step (2) of Reaction Scheme VI, a 4-chloropyrazolo[3,4-c]quinoline-l-carbonyl 
chloride of Formula XXXVI is reacted witii sodium azide to provide a 4- 
chloropyrazolo[3,4-c]quinolin6-l^bonyl azide of Formula XXXVH. The reaction can 
be carried out by treating a solution of a compound of Formula XXXVI in a suitable 
solvent such as acetone witii a solution of sodium azide in water. The reaction can be 
carried ovrt at a sub-ambioit temperature such as, for example, 0 °C. 

In step (3) of Reaction Scheme VI, a 4-chloropyrazolo[3,4-c]quinoline-l-carbonyl 
azide of Formula XXXVU undergoes a Curtius reanangement in the presence of tert- 
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butanol to provide a terf-butyl 4-cttoropyrazolo[3,4-c]qumolin-l-ylcarbamate of Formula 
XXXVni. The reaction can be carried out by combing a compound of Formula XXXVII 
with an excess of ferf-butanol in a suitable solvent such as toluene and heating at an 
elevated temperature such aa, for example, the reflux temperature of liie solvent. 

In step (4) of Reaction Scheme VI, a tert-hutyl 4-chloropyrazolo[3,4-c]quinolin"l- 
ylcarbamate of Formula XXXVIII is reacted with an iodide of Formula I-Rj to provide a 
fer/-butyl 4-chloropyrazolo[3,4-(;]quinoIin-l-ylcarbamate of Formula XXXK. The 
reaction can be carried out by treating a solution of a compound of XXXVIII and an 
iodide of Formula I-Ri in a suitable solvent such as tetrahydrofuran with sodium hydride. 
Tlie reaction can be carried out at ambient temperature. 

In step (5) of Reaction Scheme VI, the chloro group of a tert-hxxtyl 4- 
chloropyrazolo[3,4-c]quinolin-l -ylcarbamate of Formula XXXIX is displaced and the Boc 
group is removed to provide a pyrazolo[3,4-c]qurnolin-4-amine of Formula IVc. The 
reaction can be carried out by combining a compound of Formula XXXK with a solution 
of ammonia in methanol in a pressure vessel and heating at an elevated temperature such 
as 150 

Reaction Scheme VI 




66 



wo 2006/107853 



PCTAJS2006/012265 



For some embodiments, compovmds of the invention can be piepared according to 
Reaction Scheme VH where Ra, Ri, Ra, R4, Rfo Y. and n are as defined above, Boc is tert- 
butoxycarbonyl, and Xia is Ci4Blkylene. 

In step (1) of Reaction Scheme VH, a tert-hviyl 4-chloropyrazolo[3,4-c]quinolin-l- 
yicarbamate of Formula XXXVIII is reacted with a Boc protected 4-(iodoalkyl)piperidine 
of Formula XL to provide a tert-batyl 4-chloropyra2olo[3,4-clquinolin-l-ylcarbamate of 
Formula XLI. The reaction can be carried out as described in step (4) of Reaction Scheme 
VI. 

In step (2) of Reaction Scheme VII, tiie chloro group of a terf-butyl 4- 
ohioropyrazolo[3,4-c]quinolin-l-ylcarbamate of Formula XLI is displaced and one of tiie 
Boc groiq>s is removed to provide a pyrazolo[3,4-c3quinolin-4-amine of Formula XlVa. 
The reaction can be carried out as described in step (5) of Reaction Scheme VI. 

In step (3) of Reaction Scheme Vn, tiie Boc group is removed &om a 
pyra2»lo[3,4-c]quinolin-4-amine of Formula XlVa to provide a pyrazolo[3,4-c]quinolm-4- 
amine of Formula XlVb. The reaction can be carried out by treating a solution or 
suspension of a compound of Formula XlVa m a suitable solvent such as etiianol with a 
strong acid such as hydrochloric acid. The reaction can be run at an elevated temperature 
such as, for example, the reflux temperature of the solvent 

In step (4a) of Reaction Scheme VII, tiie piperidinyl group in a pyra2olo[3,4- 
c]quinolin-4-amme of Formula XlVb is finther elaborated usmg conventional methods to 
provide pyra2)olo[3,4.c]quinofinr4-araine of Formula XIVc. For example, a compound of 
Formula XlVb or a salt tiiereof can react with an acid chloride of Formula R4C(0)C1 to 
provide a compound of Formula XIVo in which Y is -0(0)-. In addition, a compound of . 
Formula XlVb can react witii a sulfonyl chloride of Formula R4S(0)2C1 or a sulfonic 
anhydride of Formula (R4S(0)2)20 to provide a compound of Fonnula XTVc in which Y is 
-S(0)2-. Numerous acid chlorides of Formula R4C(0)C1, sulfonyl chlorides of Formula 
R4S(0)2C1, and sulfonic anhydrides of Formula (R4S(0)2)20 are commercially avaUable; 
otiiers can be readily pi^ared using known syntiietic me&ods. The reaction can be 
carried out by adding the acid chloride of Formula R4C(0)C1, sulfonyl chloride of 
Formula R4S(0)2C1, or sulfonic anhydride of Formula (R4S(0)2)20 to a solution or 
suspension of a compound of Formula XlVb m a suitable solvent such as chlorofonn, 
dichlorometiiane, iV.iNr-dimethylacetamide PMA), or J\^.iV-dimetiiylfonnamide (DMF). 



67 



wo 2006/107853 



PCTAJS2006/01226S 



Optionally a base such as triefliylamine or iVi/sr-diisopropylethylamine can be added. The 
reaction can be carried out at ambient temperature or at a sub-ambient temperature such as 

Ureas of Formula XIVc, where Y is -C(0)-NH- can be prepared by reacting a 
compound of Fonnula XlVb or a salt thereof with isocyanates of Formula R4N=C=0. 
Numerous isocyanates of Formula R4NKX) are commercially available; otiiers can be 
readily prepared using known synthetic methods. The reaction can be carried out by 
adding die isocyanate of Formula R4N=C=0 to a solution or suspension of a compound of 
Formula XlVb in a swtable solvent such as DMA, DMF, or chloroform. Optionally a base 
such as trietiiylamine or ^; JV-diisopropybthylamine can be added. The reaction can be 
carried out at ambient temperature or a sub-ambient temperature such as 0 "C 
Alternatively, a compound of Formula XlVb can be treated witii a carbamoyl chloride of 
Formula Cl-C(0)-heterocyclyl, wherein heterocyclyl is attached at a nitrogen atom, to 
provide a compound of Formula XIVc, wherein Y is -C(0)- and K4 is heterocyclyl 

attached at a nitrogen atom. 

Sulfamides of Formula XIVo, where Y is -S(0)2-N(R8)-. can be prepared by 
reacting a compound or salt of Fonnula XlVb with sulfiiryl chloride to generate a 
sulfemoyl chloride in sitii, and then reacting tiie sulfamoyl chloride witii an amine of 
Formula HN(R»)R4. Alternatively, sulfamides of Formula XTVc can be prepared by 
reacting a compound of Formula XlVb with a sulfemoyl chloride of Formula 
R4(R8)N-S(0)2C1. Many sulfonyl chlorides of Fonnula R4S(0)2CI and amines of Fonnula 
HN(R8)R4. and some sulfemoyl chlorides of Formula R4(R«)N-S(0)2Cl are commercially 
available; others can be prepared using known synftetic methods. 

In step (4b) of Reaction Scheme VII, a pyrazolo[3,4-c]quinDlm-4-amine of 
Formula XlVb undergoes reductive alkylation to provide a pyrazoloP ,4-c]quinolin-4- 
amine of Fonnula XlVd. The alkylation can be carried out in two parts by (i) adding an 
aldehyde or ketone to a solution of a compound of Formula XTVb or a salt tiiereof in a 
suitable solvent such as DMF, THF, or methanol in the presence of a base such as N,N- 
diisopropylethylamine. In part (ii) the reduction is carried out by addmg a suitable 
reducing agent such as tiie borane-pyridine complex. Both part (i) and part (ii) can be 
carried out at ambient temperature. 
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Reaction Scheme VII 




In some embodiments, compounds of ttie invention can be prepared according to 
Reaction Scheme VIII wherein Kau Rbi, Ri. Ru R2, and G are as defined above. The 
amino group of a compound of Foraiula II can be converted by conventional methods to a 

■ 
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functional group such as an amide, carbamate, urea, amidine, or another hydrolyzable 
groi^. A compcimd of this type can be made by the leplacem^t of a hydrogen atom in an 
amino group with a group such as -C(0)-R"', Oraminoacyl, cfr-aminoacyl-a-aminoacyl, 
.C(0>0-R'". -C(0).N(R"")R"', -C(=NY2)-R'", -CH(0H)-C(0)-0Y2, -CH(OCm aIl£yl)Ya, 
-CHjYb and -CH(CH3)Yi; wherein R'" and R"" are independ«itly selected ftom the group 
consisting of Cuoalkyl, C3.7 cycloalkyl, phenyl, benzyl, and 2-phenylethyl, each of which 
may be unsubstituted or substituted by one or more substituents independently selected 
fiom the group consisting of halogen, hydroxy, nitro, cyano, carboxy, Ci^alkyl, 
Cm alkoxy, aiyl, heteroaryl, aryl-Cw alkylenyl, heteroaryl-CM alkylenyl, 
halo-CMalkylenyl, halo-CM alkoxy, -0-C(0>CH3, -C(0)-0-CH3, -C(0)-NH2, 
^CH2-C(0)-NH2, -NH2, and ^(0)2-NH2, with the proviso that R"" can also be 
hydrogen; each a-aminoacyl is an oraminoacyl group derived from an o-amino acid 
selected from the group consisting of racemic, D-, and L-amino acids; Y2 is selected from 
the group consistmg of hydrogen, Ci^ alkyl, andbenayl; Yo is selected from the gjrot^ 
consisting of Ci-e alkyl, carboxy-Cw alkylenyl, amino-Cw alkylenyl, 
mono-iV-Ci^ alkylamino-Cw aUQclenyl, and di'N.N-Ci^ alkylammo-CM alkylenyl; and Yi 
is selected from the group consisting of mono-iV-Ci^ alkylamino, d\-N,N-Ci^ alkylamino, 
moiphoiin-4-yl, piperidin-l-yl, pyrroUdm-l-yl, and4-CMalkylpiperazin-l-yl. 
Particularly useful compounds of Formula XV are amides derived from carboxylic acids 
containing one to ten carbon atoms, amides derived from ammo acids, and carbamates 
containing one to ten carbon atoms. The reaction can be carried out, for example, by 
combining a compound of Formula II yn± a chloroformate or acid chloride, such as ethyl 
chloroformate or acetyl chloride, in the presence of a base such as triethylamine in a 
suitable solvent such as dichloromethane at ambient temperature. 
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RiBaction Scheme Vm 




5 Pharmaceutical Compositions and Biological Activity 

Pharmaceutical compositions of the invention contain a therapeutically effective 
amount of a compound or salt described above in combination with a phatmaceutically 
acceptable carrier. 

The terms "a therapeutically effective amount* and "effective amount" mean an 
10 amount of the compound or salt sufficient to induce a therapeutic or prophylactic effect, 
such as cytokme mduction, immunomodulation, antituiftor activity, and/or antiviral 
activity. The exact amount of compound or salt used in a pharmaceutical composition of 
the mvention will vary according to factors known to those of skill in the art, such as the 
physical and chemical nature of the compound or salt, flie nature of the carrier, and the 

1 5 intended dosing regimen. 

In some embodiments, the compositions of the invention will contain sufficient 
active ingredient or prodrug to provide a dose of about 100 nanograms per kilogram 
(ng/kg) to about 50 milligrams per kilogram (mg/kg), preferably about 10 micrograms per 
kilogram (^g/kg) to about 5 mg/kg, of the compound or salt to the subject. 

20 In other embodiments, the compositions of the invention will contain sufficient 

active ingredient or prodrug to provide a dose of, for example, from about 0.01 mg/m to 
about 5.0 mg/m^ computed according to the Dubois method, in which the body surface 
area of a subject (m^) is computed using the subject's body weight: m^ - (wt kg° x 
height cm" '^*) x 0.0071 84, although in some embodiments the methods may be performed 

25 by administering a compound or salt or composition in a dose outside this range. In some 
of these embodiments, the method includes administering sufficient compound to provide 
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a dose of from about 0.1 mg/m^ to about 2,0 mg/ to the subject, for example, a dose of 

from about 0.4 mg/m^ to about 1.2 mg/m^. 

A variety of dosage forms may be used, such as tablets, lozenges, capsules, 

parenteral formulations, syrups, creams, ointments, aerosol formulations, transdermal 
5 patches, transmucosal patches and the like. These dosage forms can be prepared with 

conventional pharmaceutically acceptable carriers and additives using conventional 

methods, which generally include the step of bringing the active ingredient into 

association with the carrier. 

The compounds or salts of Hie invention can be administered as the single 
10 therapeutic agent in the treatment regimen, or the compounds or salts described herein 

may be administered in combination with one another or with other active agents, 

including additional immune response modifiers, antivirals, antibiotics, antibodies, 

proteins, peptides, oligonucleotides, etc. 

Compoimds or salts of the invention have been shown to induce the production of 
15 certain cytokines in experiments performed according to flie tests set forth below. These 

results indicate that the compounds or salts are useful for modulating the immune response 

in a number of different ways, rendering fliem useful in the treatment of a variety of 

disorders. 

Cytokines whose production may be induced by the administration of compoimds 
20 or salts of the invention generally include interferon-a (EFN-a) and tumor necrosis factor-a 
(TNF-a) as well as certain interieukins (IL). Cytokines whose biosynthesis may be 
induced by compounds or salts of the invention include IFN-a, TNF-a, IL-1, IL-6, IL-10 
and IL-1 2, and a variety of other cytokines. Among other effects, these and other 
cytokmes can inhibit virus production and tumor cell growth, making the compounds or 
25 salts xiseftil in the treatment of viral diseases and neoplastic diseases. Accordingly, the 
invention provides a method of inducing cytokine biosynthesis in an animal comprising 
administering an effective amount of a compound or salt of the invention to the animal. 
The animal to which the compound or salt is administered for induction of cytokine 
biosynthesis may have a disease as described infray for example a viral disease or a 
30 neoplastic disease, and administration of the compound or salt may provide therapeutic 

treatment Alternatively, the compound or salt may be administered to the animal prior to 
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the animal acquiring the disease so that administiation of the compound or salt may 
provide a prophylactic treatment. 

In addition to the ability to induce the production of cytokines, compounds or salts 
described herein can affect other aspects of the innate immune response. For example, 
natural killer cell activity may be stimulated, an effect that may be due to cytokine 
induction. The compounds or salts may also activate macrophages, which in turn 
stimulate secretion of nitric oxide and the production of additional cytokmes. Further, the 
compounds or salts may cause proliferation and differentiation of B-lymphocytes. 

Compounds or salts described herein can also have an effect on tiie acquired 
immune response. For example, the production of the T helper type I (ThI) cytokine IFN- 
7 may be induced indirectly and the production of the T helper type 2 (Th2) cytokines IL- 
4, IL-5 and IL- 13 may be inhibited upon administration of the compounds or salJs. 

Whether for prophylaxis or therapeutic treatment of a disease, and whether for 
effecting mnate or acquired immunity, the compound or salt or composition may be 
admmistered alone or m combination with one or more active components as in, for 
example, a vaccine adjuvant When admmistered with other components, the compound 
or salt or composition and other component or components may be administered 
separately; together but mdependently such as m a solution; or together and associated 
with one another such as (a) covalently Imked or (b) non-covalently associated, e.g., in a 

colloidal suspension. 

Conditions for which compounds or salts or compositions identified herein may be 

used as treatments mclude, but are not limited to: 

(a) viral diseases such as, for example, diseases resulting from infection by an 
adenovirus, a herpesvirus (e.g., HSV-I, HSV-II, CMV. or VZV), a poxvirus (e.g., an 
orthopoxvirus such as variola or vaccinia, or moUuscum contagiosum), a picomavirus 
(e.g., rhinovinis or enterovirus), an orthomyxovirus (e.g.. mfluenzavirus), a paramyxovirus 
(e.g., parainfluenzavirus, mumps virus, measles virus, and respiratory syncytial virus 
(RSV)), a coronavirus (e.g., SARS), a papovavirus (e.g., papillomaviruses, such as those 
that cause genital warts, common warts, or plantar warts), a hepadnavirus (e.g., hepatitis B 
virus), a flavivirus (e.g., hepatitis C virus or Dengue virus), or a retrovirus (e.g., a 
lentivirus such as HIV); 
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(b) bacterial diseases such as, for example, diseases resulting fix)m infection by 
bacteria of. for example, the genus Escherichia, Enterobaoter, Sahnonella, Staphylococcus, 
Shigella, Listeria, Aerobacter, Helicobacter, Klebsiella, Proteus, Pseudomonas, 
Streptococcus, Chlamydia, Mycoplasma, Pneumococcus, Neisseria, Clostridium, Bacillus, 
Corynebacterium, Mycobacterium, Campylobacter, Vibrio, Serratia, Providencia, 
Chromobacterium, Brucella, Yersinia, Haemophilus, or Bordetella; 

(c) olher infectious diseases, such as chlamydia, fimgal diseases including but not 
limited to candidiasis, aspergillosis, histoplasmosis, cryptococcal meningitis, or parasitic 
diseases including but not linuted to malaria, Pneumocystis camii pneumonia, 
leishmaniasis, rayptosporidiosis, toxoplasmosis, and trypanosome infection; 

(d) neoplastic diseases, such as intraepithelial neoplasias, cervical dysplasia, 
actinic keratosis, basal cell carcinoma, squamous cell carcinoma, rei^ cell carcinoma, 
Kaposi's sarcoma, melanoma, leukemias includmg but not Iraiited to acute myeloid 
leukemia, acute lymphocytic leukemia, chronic myeloid leukemia, chronic lymphocytic 
leukemia, multiple myeloma, Hodgkin's lymphoma, non-Hodgkm's lymphoma, cutaneous 
T-cell lymphoma, B-cell lymphoma, and hairy cell leukemia, and otiier cancers; 

(e) Twi-mediated, atopic diseases, such as atojnc dermatitis or eczema, 
eosinophilia, asthma, allergy, allergic rhinitis, and Ommen's syndrom^ 

(f) certain autoimmune diseases such as systemic lupus eryttiematosus, essential 
thrombocythaemia, multiple sclerosis, discoid lupus, alopecia areata; and 

(g) diseases associated with wound repair such as, for example, inhibition of keloid 
formation and otiier types of scarring (e.g., enhancing wound healing, mcluding chronic 
wounds). 

Additionally, a compound or salt identified herem may be useful as a vaccine 
adjuvant for use in conjunction witii any material that raises eitiirar huihoral and/or cell 
mediated immune response, such as, for example, live viral, bacterial, or parasitic 
immunogens; inactivated viral, tumor-derived, protozoal, organism-derived, fungal, or 
bacterial immunogens; toxoids; toxins; self-antigens; polysaccharides; proteins; 
glycoproteins; peptides; cellular vaccines; DNA vaccines; autologous vaccmes; 
recombinant proteins; and the like, for use in connection with, for example, BCG, cholera, 
plague, typhoid, hepatitis A, hepatitis B, hepatitis C, influwiza A, mfluenza B, 
parainfluenza, polio, rabies, measles, mumps, rubella, yellow fever, tetanus, diphflieria. 
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hemophilus influenza b, tuberculosis, meningococcal and pneomoooccal vaccines, 
adenovirus, HIV, chicken pox, cytomegalovirus, dengue, felme leukemia, fowl plague, 
HSV-l and HSV-2, hog cholera, Japanese encephalitis, respiratory syncytial virus, 
rotovirus, papilloma virus, yellow fever, and Alzheimer's Disease. 

Compounds or salts identified herem may be particularly helpful in individuals 
having compromised immune ftmction. For example, compounds or salts may be used for 
lie^g the opportunistic infections and tamors that occur after siq?pression of cell 
mediated nnmunity in, for example, transplant patients, cancer patients and HIV patients. 

Thus, one or more of the above diseases or types of diseases, for example, a viral 
disease or a neoplastic disease may be treated in an animal in need thereof (having the 
disease) by administering a therapeutically effective amount of a compound or salt of the 

t 

invention to the animal. 

An animal may also be vaccinated by administering an effective amount of a 
compound or salt described herein, as a vaccine adjuvant. In one embodunent. there is 
provided a method of vaccmating an animal comprising admmistering an effective amount 
of a compound or salt described herein to the animal as a vaccme adjuvant 

An amount of a compound or -salt effective to induce cytokine biosynthesis is an 
amount sufficient to cause one or more cell types, such as monocytes, macrophages, 
dendritic cells and B-cells to produce an amount of one or more cytokines such as, for 
exanH>le, IFNki, TNF-a. EL-l. lL-6, IL-10 and IL-12 that is increased (induced) over a 
background level of such cytokines. The precise amount wiU vary accordmg to factors 
known in the art but is expected to be a dose of about 100 ng/kg to about 50 mg/kg, 
preferably about 10 >ig/kg to about 5 mgAcg. la other embodhnents. the amount is 
expected to be a dose of. for example, from about 0.01 mg/m^ to about 5.0 mg/m^ 
(computed according to the Dubois method as described above) although m some 
embodiments the induction or inhibition of cytokme biosynthesis may be performed by 
administering a compound or salt in a dose outside this range. In some of these 
embodiments, the method mciudes admmistering sufficient compound or salt or 
composition to provide a dose of from about 0.1 mg/m^ to about 2.0 mg/ m^ to the subject, 
for example, a dose of from about 0.4 mg/m^ to about 1 .2 mg/m^. 

The invention also provides a method of treating a viral infection in an anunal and 
a method of treating a neoplastic disease m an animal comprising administering an 
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effective amovmt of a compound or salt of the invention to the animal. An amount 
effective to treat or inhibit a viral infection is an amount that will cause a reduction in one 
or more of the manifestations of viral infection, such as viral lesions, viral load, rate of 
virus production, and mortality as compared to untreated control animals. The precise 
amount that is effective for such treatment will vary according to factors known in the art 
but is expected to be a dose of about 100 ng/kg to about 50 mg/kg, preferably about 10 
[ig/kg to about 5 mg/kg. An amoimt of a compound or salt effective to treat a neoplastic 
condition is an amount that will cause a reduction in tumor size or in the number of tumor 
foci. Again, the precise amount will vary according to factors known in the art but is 
expected to be a dose of about 100 ng/kg to about 50 mg/kg, preferably about 1 0 jxg/kg to 
about 5 mg/kg. In other embodiments, the amount is expected to be a dose of, for 
example, from about 0.01 mg/m^ to about 5.0 mg/m^, (computed according to the Dubois 
method as described above) although in some embodiments either of these methods may 
be performed by administering a compound or salt in a dose outside this range. In some of 
these embodiments, the method includes administering sufficient compound or salt to 
provide a dose of from about 0.1 mg/m^ to about 2.0 mg/ m^ to the subject, for example, a 

2 2 

dose of from about 0,4 mg/m to about 1 .2 mg/m . 

In addition to the formulations and uses described specifically herein, other 
formulations, uses, and administration devices suitable for compounds of the present 
invention are described in, for example, International Publication Nos. WO 03/077944 and 
WO 02/036592, U.S. Patent No. 6,245,776, andU.S. Publication Nos. 2003/0139364, 
2003/185835, 2004/0258698, 2004/0265351. 2004/076633, and 2005/0009858. 

Objects and advantages of this invention are further iUustrated by the following 
examples, but the particular materials and amounts thereof recited in tiiese examples,- as well 
as other conditions and details, should not be construed to unduly limit this invention. 

EXAMPLES 

In the examples below normal high performance flash chromatogmphy (prep 
HPLC) was carried out using a HORIZON HPFC system (an automated high-performance 
flash purification product available from Biotage, Lac, Charlottesville, Virginia, USA) or 
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an INTELLIFLASH Flash Chromatography System (an aiJtomated flash purification 
system available fiom AnaLogix. Inc. Burlington, Wisconsin, USA). Hie eluent used for 
eaA purification is given in the example. In some chromatographic separations, the 
solvent mixture 80/18/2 v/v/v chlorofoim/methanol/concentrated ammonium hydroxide 
(CMA) was used as the polar component of the eluent In these separations, CMA was 
mixed with chloroform in the indicated ratio. 



Example 1 

2-PTopyl-2/f-pyTaz»loP,4-c]qumoline-l,4-diamine 




Part A 

j^Toluenesulfonio acid (2 mg, 0.16 mmol) and acetonylacetone (2.14 g, 18.7 
mmol) were added sequentially to a solution of 2-aminophenylacetonitrUe (2.06 g, 15.6 
mmol) in toluene (30 mL). The reaction mixture was heated in an oil bath at 1 55'C for 1 
hour and then allowed to stand at ambient temperature overnight Acetonylacetone (0.5 
mL) and a smaU amount of ;7-toluenesulfonic acid were added and the reaction mhrture 
was heated at reflux for 4 hours. The toluene layer was washed sequentially with 
saturated sodmm bicarbonate and water (x2), dried over magnesium sulfate, filtered, and 
then concentrated under reduced pressure to a dark oU. The oil was purified by prep 
HPLC (AnaLogix. eluted vnih a gradient of 10-30% etiiyl acetate in hexanes) to provide 
3.35 g of 2-(2,5-dunetiiylpyrrol-l-yl)phenylacetonitrile as a pale brown oil. 

PartB 

2-(2,5-DimethylpyrroM-yl)phenylacetonitrile (15 mmol) and diethyl oxalate (4.38 
g, 30 mml) were sequentiaUy added neat washmg with ethanol (15 mL) to a solution of 
sldimn /err-butoxide (1.73 g, 18 mmol) in etiianol (15 mL). The reaction mixture was 
heated at reflux under a nitrogen atmosphere for 4.5 hours to provide a solution of ethyl 3- 
cyano-3-[2-(2,5-dimethylpyrroi-l-yl)phenyl]-2.oxopropionate in etiianol. 
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Parte 

Acetic acid (12 mL) and n-propylhydrazine oxalate (985 mg g, 6.0 mmol) were 
added to a solution of ethyl 3-cyano-3-[2-(2^-dimethylpyTrol-l-yl)phenyl]-2- 
oxopropionate in ethanol (6.0 mmol in 12 mL). The reaction mixture was heated in an oil 
bafli at 100*C for 1 hour and then concentrated under reduced pressure. The residue was 
diluted with 2 M sodium carbonate and then extracted with chloroform. The extract was 
dried over magnesium sulfate, filtered, and then concwitrated under reduced pressure to 
provide a black oil. The oil was purified by prep HPLC (AnaLogix, eluted with a gradient 
of 2 to 50% CMA in chloroform) to provide a brown solid. This material was combined 
with chloroform and then rert-butyl methyl ether was added. A solid was isolated by 
filtration, washed with tert-butyl methyl ether and dried to provide 81 mg of l-amino-2- 
propyl-2,5-dihydro-4/ir-pyrazolo[3,4-c]quinolin-4-on6 as a beige solid, mp 266-268*'C. 
MS (APCI) m/z243 (M + H)^; Anal. Calcd for C,3Hi4N40: C, 64.45; H, 5.82; N, 23.12. 

Found: C, 64.24; H, 5.86; N, 23.05. 

Acetic acid (30 mL) and n-propylhydrazine oxalate (9.85 g, 60 mmol) were added 
to the reaction mixture fi-om Part B, which was then heated at reflux for 2.5 hours. The 
volatiles were removed under reduced pressure. The residue was made baao with 2 M 
sodium carbonate and then extracted with chloroform. Water was added to break up the 
resulting emulsion. The aqueous was back extracted with cWoroform, The combined 
extracts were dried over magnesium sulfete, filtered, and then concentrated under reduced 
pressure to provide a black resia Chloroform and hexanes were added sequentially to 
provide a brown solid. The solid was taken up in a mixture of chloroform and methanol 
and then filtered to remove a small amount of msoluble material. The filtrate provided 
500 mg of material, which was absorbed onto sUica gel (5 mL) and then purified by prep 
HPLC (Biotage, eluted with a gradient of 2-50% CMA in chloroform over 10 column 
volumes) to provide 184 mg of l.aramo-2-propyl-2,5-dihydro-4ff-pyrazoIo[3,4- 
c3qninolin-4-one as a beige solid. A portion of this material was used in Part D. 
PartD 

A solution of l-amino-2-propyl-2,5-dihydro-4/f-pyrazolo[3,4-c]qumolin-4-one (86 
mg, 0.36 mmol) in phosphorus oxychloride (3 mL) was heated at 100°C for 45 minutes 
and then allowed to cool to ambient temperature. The reaction mixture was diluted with 
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diethyl ether (10 mL). A soUd was isolated by filtration, rinsed with diethyl ether, and 
dried to provide 4-chloro-2-ihX)pyl-2H-pyrazolo[3,4-c]quinoIin-l'anune. 

PartE 

The material ftom Part D was combined with a solution of ammonia in methanol 
(5 mL of 7 in a steel Pair vessel. The vessel was sealed and heated at 1 SO^C for 24 
hours and then allowed to stand at ambient temperature for 3 days. The reaction mixture 
was filtered to remove a precipitate and tiie filter cake was washed with methanol. The 
filtrate was absorbed onto siHca gel (3 mL) and purified by normal phase prep HPLC 
(AnaLogix, eluted ^ a gradient of 5 - 50 % CMA in chloroform) to provide 3 1 mg of a 
pale orange soUd. This material was refluxed with 75% ethyl acetate in hexanes, isolated 
by filtration, washed with 50% ethyl acetate in hexanes, and dried to provide about 25 mg 
of 2.propyl-2i/-pyrazolo[3,4-c]qoinoline-l,4-dianune, mp 253 "C (dec.). Anal. Calcd for: 
CiaHisNs • 0.25 H2O: C, 63.52; H, 6.36; N, 28.50; Found: C, 63.58; H. 5.96; N, 28.50; 
Duplicate analysis Found; C, 63.30; H, 6.10; N, 28.33 . 

Example 2 

A/''-Ethyl-2-propyl-2H-pyrazolo[3,4-c]quinoline-l,4-diamine 

NH< 




PartA 

2-Propyl-2,5-dihydio-4/f-pyrazolo[3,4-c]quinolin-4-one was prepared fiom ethyl 
lH-indol-3-yl(oxo)aoetate and propylhydrazine oxalate according to the general procedure 
in the literature (Catarzi, D.; Colotta, V.; Varano. F.; Cecchi, L.; Filacchioni, G.; GalU, A.; 
Costagli, C. Arch. Pharm. Pharm. Med Chem. 1997, 330, 383-386.). 
PartB 

A 12 L reaction vessel was charged with 2-propyl-2,5-dihydro-4//-pyra2oloI3,4- 
c]quinolin-4-one (103.40 g, 455 mmol), tetrahydrofuran (THF, 6.1 L), and N.N.N'J\f'- 
tetramethylethylenediamine (392 mL, 2.59 mol), and the resulting suspenaon was cooled 
in an ice bath. «.Butymthium(510mLofa2.5Msolutioninhexane, 1.27 mol) was 
added over 65 minutes, and the reaction was aUowed to stir at 5 °C for 20 minutes. The 



79 



wo 2006/107853 



PCT/US2006/012265 



transferred 



slirred 



overnight, water (3 L) was added, the organic layer was drawn off; and the aqueous layer 
was washed wifli chloroform (4 x 500 mL). The aqueous layer was acidified by treatment 
with 2 M HCl (1 .6 L), and the resulting suspension was stirred overnight. The solid was 
coUected by filtration and dried on suction for 2 days to afford 69.47 g of 4-oxo-2-propyl- 
4,5-daiydro-ZH-pyrazolo[3,4-c]quinoUne-l-carboxyUc acid as an off-white solid. 

Parte 

4^o-2-propyl-4,5-dihydro-2H-pyrazolo[3,4-c]quinoline-l-carboxylic acid (20 g, 
73.7 mmol) was boiled in thionyl chloride (100 mL) and toluene (100 mL) for 7 hours. A 
small amount of insoluble powder was removed by filtmtion, and the filtrate was 
concentrated, treated with toluene and concentrated (2x). then dissolved in acetone (250 
mL). The resulting solution was cooled in an ice bath, and a solution of sodium azide 
(1 5 .3 g, 235 mmol) in water (40 mL) was added in one portion. The cooling bafh was 
removed, the reaction was stirred for 1 5 minutes more, and water (700 mL) was added to 
precipitate the product The solid was collected by filtration, washed with water, dried 
briefly on suction, and transferred to a round-bottomed flask as a suspension in toluene. 
The toluene was removed at 30 "C under vacuum, and the solid was concentrated fcom 
toluene twice more. Toluene (200 mL) and tert-hutmol (10 g, 135 mmol) were added, 
and the mixture was heated to reflux for 30 minutes. Some insoluble material was 
removed by filtration, and the contents of the filtrate were purified by prep HPLC (sUica 
cartridge, elutmg with 35% to 45% ethyl acetate in hexane). The resulting yellow foam 
was recrystallized ftom 25% ethyl acetate in hexane (100 mL) to afford 16.29 g of tert- 
butyl 4-chloro-2-propyl-2ff-pyrazolo[3,4-c]quinolin-l-ylcarbamate as a pale yeUow 

powder. 
PartD 

To a solution of terr-butyl 4-chloro-2-propyl-2H-pyra2Solo[3,4-c3qumolin-l- 
ylcarbamate (722 mg, 2.00 mmol) in THF (5 mL) was added ethyl iodide (624 mg, 4.0 
mmol). Sodium hydride (120 mg of a 60 wt% dispersion in mineral oil, 3.00 mmol) was 
added, and after 40 min, more ethyl iodide (624 mg. 2.00 mmol) was added, and the 
reaction was stitr^ overnight. Saturated ammonium chloride was added, and the aqueous 
layer was extracted with methyl /er/-butyl ether (3x). The combined organic layers were 
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dried (magnesivan sulfate), filtered, concentrated, and purified by prep HPLC (silica 
cartridge, eluting with etfayl acetate in hexane) to afford 718 mg of terf-butyl 4-diloio-2- 
propyl-2H-pyrazolo[3,4-c]quinolin-l-yl(etiiyl)carbamate as a white solid. 

PartE 

re/t-Bulyl4<Woro-2-propyl-2H-pyrazolo[3,4-c]qviinoIin-l-yl(6thyl)carbamate 
(718 mg, 1.85 nunol) andmethanolic ammonia (25 mL of a7M solution) were heated ina 
steel Pair vessel in a 150 "C oven for 17 h. The reaction mixture was concentrated, treated 
with 214 sodium carbonate and extracted with chloroform. The combined organic layers 
were dried (magnesium sulfate), filtered, concentrated, and purified by prep HPLC (silica 
cartridge, elutmg with CMA. in ohlorofoim). The product was reorystallized fi»m 
acetonitrile to afford 272 mg of W*-ethyl-2-propyl-2ff-pyrazolo[3,4-c]qumolme-l,4- 
diamine as white crystals, mp 193-194 "C. MS (APCI) m/z 270 (M + V£f; Anal. Calcd for 
C15H19N5: C, 66.89; H, 7.1 IjN, 26.00. Found: C, 66.65; H, 7.20; N, 26.19. 



JV*.(2-piperidm-4-ylethyl)-2-propyl-2H-pyrazolo[3,4.c]quinoline-l,4KUamine 



tert-Butyl 4-(2-iodoethyl)piperidine-l-carboxylate (9.87 g, 29.1 namol) was added 
to a solution of butyl 4-chloro-2-propyl-2//-pyrazolo[3,4-c]quinolm-l-ylcaibaniate (7.0 g, 
19.4 nraiol) in THF (100 mL). Sodium hydride (60 % in mineral oil, 1.16 g, 29.1 mmol) 
was added and the reaction mixture was heated at reflux for 16 hours. Saturated 
ammonium chloride (100 mL) was slowly added and then the mixture was extracted with 
methyl terf-butyl ether (2 x 100 mL). The combmed organics were dried over sodium 
sulfete, filtered, and then concentrated under reduced pressure to provide a thick oil. The 
oil was purified by prep HPLC (siUca gel eluted with a linear gradient of 0 to 15% CMA 



Example 3 




Part A 
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in chlorofbnn, 2800 inL) to provide 9.52 g of r^rf-butyl 4-{2-[(terr-butoxycarbonyl)C4- 
cWoio-2-propyl-2Ar-pyrazolo[3>4-c]quinolin-l-yl)a^ 

a white foam. 
PartB 

A solution oftert-hutyl 4-{2-[(fer^butoxyca^bonylX4-chloro••2-propy^2/^- 
pyrazoIo[3,4-c]quinolin-l-yl)amino]ethyl}piperidine-l-car^^ (L41 g) in 7N 
ammonia in methanol (25 mL) was placed in a stamless steel pressure vessel and heated at 
1 50 for 1 8 hours. The reaction mixture was cooled to ambient temperature and then 
concentrated under reduced pressure to provide a brown residue. The residue was 
suspended m anhydrous ethanol (20 mL). Hydrochloric acid (4 mL of 3M) was added and 
the reaction mixturo was heated at reflux for 4 hours. The reaction mixture was 
concentrated under reduced pr^sure. The residue was triturated with diethyl ether and the 
resulting solid was isolated by filtration to provide 0.7 g of ;^^2-piperidin-4-ylethyl)-2- 
propyl-Zff-pyra2olo[3,4-c]quinolhie- 1 ,4-diamine dihydrochloride as a brown solid, MS 
(APCI) m/z 353,30 (M + H)*, The experiment was repeated using 5.75 g of iert-\mtyl A- 
{2-[{tert-hutoxycQxhonyl)(4'<MoT^^ 

yl)aminolethyl}piperidine-l-carboxylate in 70 mL of 7N ammonia m mettianol followed 
by treatment with 16.75 mL of 3M hydrochloric acid to provide 4.1 g of product as a 
brown soUd. MS (APCI) m/z 353.26 (M + H)^ 

Example 4 

/\^-{2-[l-(Methylsulfonyl)piperidin-4-yl]ethyl}-2-propyl-2i^^^ 



1,4-diamine 
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Methanesulfonyl chloride (0.30 g, 0.20 mL, 2.58 mmol) was added to a Stirling 
suspension of A^-(2-piperidin4-ylethyl>2.propyl-2H-pyrazolo[3^c3quinoline4 ^ 
diamine dihydrocWoride (1.0 g, 2.35 mmol) and triethylamine (0.59 g, 0,82 mL, 5.88 
mmol) in dichloromethane (10 mL). The resulting suspension was stiixed at ambient 
temperature 16 hours. Additional dichloromethane (90 mL), triethylamine (4.2 g, 5.7 mL, 
41.1 mmol) and methanesulfonyl chloride (0.19 g. 0.13 mL, 1.66 mmol) were added t» the 
mixture and the resulting cloudy suspension was sthred at ambient temperature 3 days. 
The reaction mixture was concentrated and the resulting brown solid was purified by 
column chromatography using a HORIZON HPFC system (alica cartridge, eluting with 5 
_ 20% methanol in dichloromethane). The resultmg oU was crystallized from acetonitrile 
and isolated by filtration to yield 169 mg of A^-{2-[l-(methylsulfonyl)piperidin-4- 
yl]ethyl}-2-propyl-2fl'-pyra2olo[3,4-c]quinoline-l,4-diamine as an off-white solid, mp 
204-207«'C. Anal. calcdforC2iH3aN6O2S:C,58.58;H,7.02;N, 19.52. Found: C.58.77; 

H,6.92;N, 19.54. 

Example 5 

4-{2-[(4.Amino-2-propyl-2H.py^Molo[3,4-c]qmnolin-^yl)amino3ethyl)-iV- 

isopropylpiperidine-l -oarboxamide 




Isopropyl isocyanate (0.29 g, 0.33 mL, 3.39 mmol) was added to a stirring 
suspension of iV'K2-piperidin-4-ylethyl)-2-propyl-2H-pyrazolo[3,4-c]quinolm^ 

diamine dihydrochloride (1.2 g, 2.83 mmol) and triethylamine (2.9 g, 3.9 mL, 28.3 mmol) 
in dichloromethane (100 mL). After 10 minutes, JV.A^-dimethylformamide (15 mL) was 
added and the resultmg suspension was stfared at ambient temperature 16 hours. The 
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dichloromethtme was removed under reduced pressure and water (1 00 mL) was added to 
the resulting oil. A solid formed which was removed by filtration and discarded. The 
filtrate was tiansfnred to a separatory fimnel and extracted with dichloromethane (50 mL). 
The aqueous layer was saturated with solid sodium bicarbonate and extracted with 
dichloromettiane (3 x 50 mL). The organic fi:actions wwe combined, dried over 
magnesium sulfete, filtered, and concentrated und« reduced pressure. The resulting 
brown oil was purified by column chromatogr^hy using a HORIZON HPFC system 
(silica cartridge, eluting with 3 - 15% methanol in dichloromethane). The resulting oil 
was crystallized fi;om aoetonitrile and isolated by filtration to yield 132 mg of 4- {2-1(4- 
amino-2-propyl-2/f-pyrazolo[3,4-clquinolin-I-yl)amino]ethyI}-iV'-isopropylpiperidine-l- 

carboxamide as a white solid, mp 168-170 °C. Anal, caicd for C24H35N7O: C, 65.88; H, 
8.06; N, 22.41 . Found: C, 65.89; H, 8.24; N, 22.67. 

Example 6 

Af'-[2-(l -Acetylpiperidin-4-yl)ethyl]-2-propyl-2flrpyrazolo[3,4-c]quinoline-l ,4-diamme 




Acetyl chloride (0.27 g, 024 mL, 3.39 mmol) was added to a stirring suspension of 
7^V2-piperidin-4-ylethyl)-2-propyl-2H-pyrazolo[3,4-c]quinoline-l,4-diamine 

dihydrochloride (1.2 g, 2.83 mmol) and ttiethylamine (2.9 g, 3.9 mL, 28.3 mmol) in 
dichloromethane (100 mL). After 10 minutes, l-methyl-2-pyrroUduione (15 mL) was 
added and the resulting suspension was stinred at ambient temperature 1 6 hours. 
Additional acetyl chloride (0.27 g, 0.24 mL, 3.39 mmol) was added and the suspension 
was stirred at ambient temperature 4 hours. The dichloromethane was removed under 
reduced pressure and water (100 mL) was added to the resulting oil. The solution was 
teansferred to a separatory funnel and extracted with ethyl acetate (2 x 50 mL) and 
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dicUoromethane (50 mL). The organic layers were combined, dried over magaesium 
sulfate, filtered, and concentrated under reduced pressure. Methanol (20 mL) and sodium 
hydroxide (10 mL, 1 N in water) were added to the resulting oil and the suspension was 
stirred one hour. The methanol was removed under reduced pressure and the aqueous 
layer was neutralized with hydrochloric acid (I N in water) and extracted with 
dichloromethane (3 x 50 mL). The combmed organic fractions were dried over 
magnesium sulfete, fihered and concentrated under reduced pressure to 7.5 g of a yeUow 
oil. Sodium carbonate (75 mL, 1 0% w/w in water) was added to this oU and a brown gum 
crashed out and stuck to the sides of the flask. The liquid was decanted off and the 
lemaining gum was crystallized from hot acetonitrile (50 mL) and isolated by filtration to 
yield 242 mg of iV'-[2<l-acetylpiperidin-4-yl)ethyl3-2-propyl-2H-pyrazolo[3,4- 
c]cruinoline-l,4-diamine as a tan solid, mp 203-206 *C. Anal, calcd for CzsHaW: C. 
66.98; H, 7.66; N, 21.30. Found: C, 66.92; a 7.92; N, 21.57. 

Examples 7-18 

y<2-piperidin-4-ylethyl)-2-propyl-2H-pyrazolo[3.4-c]qumoUne-l^ 
dihydrochloride (700 mg) was combined with Ar.i^.diisopropylethylamine (1.4 mL) and 
sufficient JV-dimethylacetamideto provide a total volume of 16 mL. A portion (1.0 ml) 
msaddedtoatubecontainingareagentd.l eq)fromthetable below. Thereaction 
mixture was stirred overnight and then quenched witii water (100 jiL). The solvent was 
removed by vacuum centrifogation. The compounds were purified by preparative high 
performance Uquid chromatography using a Waters FractionLynx automated purification 
system. The fractions were analyzed using a Waters LCVTOF-MS. and the appropriate 
fractions were centrifuge evaporated to provide the trifluoroacetate salt of the desired 
compound. Reversed phase preparative Uquid chromatography was performed with non- 
linear gradient elution from 5-95% B where A is 0.05% trifluoroacetic acid/water and B is 
0.05% trifluoroacetic acid/acetonitrile. Fractions were collected by mass-selective 
triggering. The table below shows the reagent used for each example, the structure of the 
resulting compound, and the observed accurate mass for the isolated trifluoroacetate salt 
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1 


1 L ^ — 






H \^ 








V N-R 




Example 


Reagent 


R 


Measured Mass 
(M+H) 


7 




CHj 


3952530 


8 


UyCiOpropauccarDoii 
yl chloride 




421.2685 






H,C 




9 


Isobutyryl chloride 




4232836 


10 


Benzoyl chloride 


o 


457.2716 


11 


Methanesulfonyl 

vniunuc 


o 1 


431.2207 


12 


Isopropylsulfonyl 
chloride 


o 


1 459.2543 


13 


Ditnethylsulfemoyl 
chloride 


r n 

-f°o 


460.2489 


14 


Benzenesulfonyl 
chloride 


b 












15 


1 -Methylimidazole- 
4-sulfonyI chloride 




497.2431 


16 


Methyl isocyanate 


0 


410.2664 
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17 


Isopropyl isocyanate 


^ CH, 
0 ' 


A'^R 2Q70 


18 


4- 

Moipholinylcarbonyl 
chloride 


0 


466.2916 



Examples 19 - 32 

The compounds in the table below were prepared and purified according to 
the general method of Examples 7-18 except that the reaction mixtures were stirred for 4 
hours instead of overnight. The table below shows the reagent .used for each example, the 
structure of the resulting compound, and the observed accurate mass for the isolated 
trifluoroacetate salt. 




Example 


Reagent 


R 


Measured Mass 
(M+H) 


19 


Propionyl chloride 


0 


409.2676 


20 


Methyl 
chloroformate 




411.2481 


21 


Butyryl chloride 


0 


4232859 


22 


Pivaloyl chloride 


1 


437.3002 


23 


Isovaleryl chloride 


CH^ 

^ CH. 
L ° 


437.3009 


24 


Isoxazole-S-carbonyl 
chloride 


1 ^ 


448.2429 
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25 


Ethanesulfonyl 
chloride 


^ .0 


445.2346 


26 


1 -Piopanesulfonyl 
chloride 


s 

OH, 


459.2499 


27 


1-Butanesulfonyl 
chloride 


\ 


473.2683 


28 ' 


Ethyl isocyanate 




424.2790 


29 


Dimethylcarbamoyl 
chloride 


H3C 

0 


424.2794 


30 


1 iV-Propyl isocyanate 




43S.2968 

• 


31 


1- 

Pyrtolidinecarbonyl 
chloride 


0 


*• 

urn 

; 4502959 


32 


f^rt-Butyl isocyanate 




452.3105 



10 



Examples 33 and 34 
i\^^-(2-piperidin-4-ylethyO-2-propyl-2/f-pyrazolo[3,4<]quinoline-l,4- 

diamine dihydrochloride (468 mg) was combined with jy;JV-diisopropyiethylamine (383 
HL) and sufficient methanol to provide a total volume of 1 1 mL. A portion (1 .0 ml) was 
added to a tube containing a reagent (1 .25 eq) ftom the table below. The reaction mixture 
was stirred for 15 minutes. Borane-pyridine complex (1 6 ^L) was added and the reaction 
mixture was stirred for 4 hours. The solvent was removed by vacuum centrifugation and 
the compound was purified according to Ihe method described in Examples 7 - 18. The 
table below shows the reagent used for each example, the structure of the resulting 
compound, and the observed accurate mass for the isolated trifluoroacetate salt 
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/-CH, 




Example 


Reagent 


R 


Measured Mass 
(M+H) 


33 


2-Hydroxyacetaldehyde 




397.2685 


34 


Benzaldehyde 




443.2899 



Example 35 

Ar'-Methyl-2-propyl-2H-pyrazolo[3,4-c]q\imoline-l,4-diamiiie 

NH, 




V-Methyl-2-propyl-2H-pytazolo[3,4-c]quiiK)lm&-l,4-<UammewaspTq^ 
according to the general methods of Example 2 using methyl iodide in Ueu of ethyl iodide 
in Part D. TTie product was provided as white crystals, mp 200-201 «C. MS (APCI) m/z 
256 (M + H)*; Anal. Calcd for Ci4H,7N5: C, 65.86; H, 6.71; N, 27.43. Found: C, 66.07; H, 
6.50; N, 27.81. 

Example 36 

iV^-Isopropyl-2-propyl-2^f-pyraz»lo[3 ,4-c]quinoline.l ,4-diamine 




Ar'-Isopropyl-2-propyl-2/f-pyrazolo[3,4-c]quinoline-l,4-diainuie diamine was 
prepared according to the general methods of Example 2 using 2-iodopropane in lieu of 
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ethyl iodide in Part D, The product was provided as a white soUd, mp 1 99-200 °C. MS 
(APCI) m/z 284 (M + H)^; Anal. Calcd for CieHaiKj: C, 67,82; H, 7.47; N, 24.71 . Found: 
C, 67.60; H, 7.58; N, 24.77. 

Example 37 

i\/^-B6n2yl-2-propyl-2H-pyrazolo[3,4-c]quinoline-l,4-diainine 

NH, 




JV'-Benzyl-2-propyl-2H-pyrazolo[3,4-c]quinoIine-l,4-diamine was prepared 
according to the general methods of Example 2 using benzyl bromide in lieu of ethyl 
iodide in Part D. The product was provided as a pale yellow solid, mp 160-161 MS 
(APCD m/z 332 (M +H)*; Anal. Calcd for C20M21N5: C, 72.48; H, 6.39; N. 21.13. Found: 
C, 72.71; H, 6.57; N. 21.25. 

Exemplary Compounds 

Certain exemplary compounds, including some of those described above in the 
Examples, have the following Formula IVj and the following Ri and R2 substituents. 
wherein each line of the table is matched with Formula IVj to represent a specific 
embodiment of the invention. 

NH, 

N— R: 




IVj 



Ri 




methyl 


methyl 


methyl 


ethyl 
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methvl 


n-propyl 


tnethvl 


/7-butyl 
• 


methyl 


2^methoxy ethyl 


metfavl 


2-hydroxyethyl 


ethvl 


methyl 


ethvl 


ethyl 


ettivl 


n-propyl 


ethvl 


/j-butyl 


ethvl 


2-methoxyethyl 


ethvl 


2-hydroxyethyl 


w-nrODVl 


methyl 


/2*DroT)vI 


ethyl 


w-nroovl 


w-propyl 




n-btrtyl 


M-DroDVl 


2-methoxyethyl 


n-T>roDvl 


2-hydroxyethyl 


I-methvlethyl 


methyl 


1 -methvlethvl 


ethyl 


1 •methvlethvl 


rt-propyl 


l*-methvlethvl 


«-butyl 


I -methvlethvl 


2-metfaoxye1hyl 


1 -methvlethvl 


2-hydroxyethyl 


«-butvl 


methyl 


w-butvl 


ethyl 


fz-butvl 


w-propyl 


72-butVl 


n-butyl 


/2-butyl 


2-methoxyethyl 


n-butyl 


2-hydroxyethyl 


1-ethylpropyl 


methyl 


l-ethylpropyl 


ethyl 


l-ethylpropyl 


n-propyl 
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1-ethylpropyl 


w-butyl 


1-ethylpropyl 


2-metboxyetiiyl 


1-ethylpropyl 


2-hydroxyethyl 


2-methyIpropyl 


me&yl 


2-methyIpropyl 


ethyl 


2-methyiptopyl 


n-propyl 


2-inethyIpropyi 


«-butyI 


2<-inethylpropyl 


2-metlioxyethyl 


2-methylpropyl 


2-hydroxyethyl 


3-methyIbutyl 

^ _.. ,■ - — , — , , ■ ■ 


methyl 


3-methylbutyl 


ethyl 


3-methylbiityl 


/i-propyl 


3-methylbutyl 


n-butyl 


3-methylbutyl 


2-methoxyethyl 


3-methylbutyl 


2-hydTOxyethyl 


benzyl 


methyl 


benzyl 


ethyl 


benzyl 


/i-propyl 


benzyl 


n-butyl 


benzyl 


2-methoxyethyl 


benzyl 


2-hydroxyethyi 


2-phenylethyl 


me&yl 


2-phenylethyI 


ethy] 


2-phenylethyl 


«-propyl 


2-phenyletbyl 


ff-butyl 


2-phenylethyl 


2-methoxyethyl 


2-phenyletiiyl 


2-hydroxyethyl 


3-phenylpropyl 


methyl 


3-phenyIpropyl 


ethyl 


3-phcnylpropyl 


^-propyl 


3-phenylpTopyl 


«-butyl 
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3-phenylpropyl 


2-methoxyethyl 


3-pheayIpropyl 


2-hydroxyethyl 



' Certain exempleiry compounds, including some of those described above in the 
Examples, have the foUoAving Formula XlVe and the following Ra, Xi, and -Y-R4 
substituents, vrfierein each line of the table is matched with Formula XTVe to represent a 
specific embodiment of the invoition. 




R4 

XlVe 



X, 


-Y-R4 




-CH2- 




methyl 


-CHz- 


-C(0)-CH3 


ethyl 


-CH2- 


-C(0)-CH3 


w-propyl 


-CH2- 


-C(0)-CH3 


«-butyl 


-CH2- 


-C(0>CH3 


2-m6thoxy6thyl 


-CH2- 


-C(0>CH3 


2-hydroxyetbyl 


-CH2- 


-S(0)2-CH3 


metiiyl 


• -CH2- 


-S(0)2'CH3 


ethyl 


-CH2- 


-S(0)2-CH3 


«-propyl 




-S(0)2-CH3 


w-butyl 


-CH2- 


-S(0)2-CH3 


2-methoxyethyl 


-CH2- 


-S(0)2-CH3 


2-hydroxyethyl 


-CH2- 


-C(0>-NH-CH(CH3)2 


methyl 


-CH2- 


.C(0)-NH-CH(CH3)2 


ethyl 


-CH2- 


.C(0)-NH-CH(CH3)2 


/j-propyl 
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-CHz- 1 


-C(0)-NH-CH(CH3)2 


n-butyl 


-CHr 1 


-C(0)-NH-CH(CH3)2 


2-methoxyethyl 


-CH2- 


-C(0).NH-CH(CH3)2 


2-hydroxyethyl 


-CH2CH2- 


-C(0)-CH3 


methyl 


-CH2CH2- 


-C(0)-CH3 


ethyl 


-CH2CH2- 


.C(0)-CH3 


«-propyl 


-CH2CH2- 


-C(0)-CH3 


/1-butyl 


-CH2CH2- 


-C(0)-CH3 


2-methoxyethyl 


-CH2CH2- 


.C(0)-CH3 


2-hydTOxyethyl 


-CH2CH2- 


.S(0)2-CH3 


methyl 


-CH2CH2- 


-S(0)2-CH3 


ethyl 


-CH2CH2- 


1 -S(0)2-CH3 


w-propyl 


r -CH2CH2- 


-S(0)2-CH3 


n-butyl 


' -CH2CH2- 


-S(0)rCH} 


2-methoxyethyl 


-CH2CH2- 


-S(0)2-CH3 


2-hydroxyethyl 


-CH2CH2- 


-C(0>4W-CH(CH3)2 


methyl 


^H2CH2- 


"' .C(0)-NH.CH(CH3)2 


ethyl 


-CH2CH2- 


-C(0)-NH-CH(CH3)2 


/i-propyl 


-CH2CH2- 


-C(0)-NH-CH(CH3)2 


n-butyl 


-CH2CH2- 


.C(0>NH-CH(CH3)2 


2-methoxyethyl 


-CHzCHa- 


.C(0)-NH-CH(CH3)2 


2-hydroxyethyl 



Compounds of the invention have been foxrnd to modulate cytokine biosynthesis by 
inducing the production of interferon a and/or tumor necrosis factor a in human cells 
when tested using one of the methods described below. 

CYTOKINE INDUCTION IN HUMAN CELLS 
An in vilio human blood cell system is used to assess cytokine induction. Activity 
is based on the measurement of interfisron (a) and tumor necrosis factor (a) (IFN-a and 
TNF-a, respectively) secreted into culture media as described by Testerman et. al. in 
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"Cytoldne Induction by the Immunomodolators Imiqiiimod and S-27609", Journal of 
Leukocyte Biology^ 58, 365-372 (September, 1995). 

Blood Cell Preparation for Culture 

Whole blood &om healthy human donors is collected by venipuncture into 
vaoutainer tubes or syringes containing EDTA. Peripheral blood mononuclear cells 
(PBMC) are separated from whole blood by density gradient centrifugation using 
fflSTOPAQUE-1077 (Sigma, St. Louis, MO) or FicoU-Paque Plus (Amersham 
Biosciences Piscatamy, N3). Blood is diluted 1 :1 with Dulbecco's Phosphate Buffered 
Saline (DPBS) or Hank's Balanced Salts Solution (HBSS). Alternately, whole blood is 
placed in Accuspin (Sigma) or LeucoSep (Greiner Bio-One, Inc., Longwood, PL) 
centrifuge frit tubes containing density gradient medium. The PBMC layer is collected 
and washed twice with DPBS or HBSS and re-suspended at 4 x 10« cells/mL in RPMI 
complete. The PBMC suspension is added to 96 well flat bottom sterile tissue culture 
plates containmg an equal volume of RPMI complete media contaming test compound. 

I 

Compound Preparation 

nie compounds are solubUized in dimethyl sulfoxide (DMSO). The DMSO 
concentration should not exceed a final concentration of 1% for addition to the culture 
wells. The compounds are generaUy tested at concentrations ranging from 30-0.014 nM. 
Controls include ceU samples with media only, cell samples with DMSO only (no 
compound), and cell samples with reference compound. 

Incubation 

The solution of test compound is added at 60 jxM to the first well containing RPMI 
complete and serial 3 fold dilutions are made m the weUs. TTie PBMC suspension is then 
added to the weUs in an equal volume, bringing the test compound concentrations to the 
desired range (usually 30-0.014 ^M). The final concentration of PBMC suspension is 2 x 
10« cells/mL. The plates are covered with sterile plastic Uds. mixed gently and then 
incubated for 18 to 24 hours at 37''C in a 5% carbon dioxide atmosphere. 
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S^aration 

Following incubation the plates are centrifuged for 10 miiwtes at 1000 rpm 
(t?)proximately 200 x g) at 4*C. The cell-ftee culture supernatant is removed and 
transferred to sterile polypropylene tubes. Samples are maintained at -30 to -70°C until 
analysis. The samples are analyzed for IFN-tt by ELISA and for TNF-a by 
IGEN/BioVeris Assay. 

Interferon (a) and Tumor Necrosis Factor (a) Analysis 

IFN-a concentration is deterimned with a human multi-subtype colorimetric 
sandwich ELISA (Catalog Number 41105) from PBL Biomedical Laboratories. 
Piscataway, NJ. Results are expressed inpg/mL. 

The TNF-o concentration is determined by ORIOEN M-Series Immunoassay and 
read on an IGEN M-8 analyzer from BioVeris Corporation, formerly known as IGEN 
International, Gaitiiersburg, MD. The immunoassay uses a human TNF-a capture and 
15 detection antibody pair (Catalog Numbers AHC3419 and AHC3712) from Biosouroe 
hitemational, Camarillo, CA. Results are expressed in pg/mL. 



Assay Data and Analysis 

In total, tiie data output of tiie assay consists of concentration values of TNF-a and 

20 IFN-a (y-axis) as a function of compound concentration (x-axis). 

Analysis of tiie data has two steps. First, ti»e greater of tiie mean DMSO (DMSO 
control wells) or tiie experimental background (usuaUy 20 pg/mL for IFN-a and 40 pg/mL 
for TNF-a) is subtracted from each reading. If any negative values result from 
background subtraction, the reading is reported as " ♦ and is noted as not reliably 

25 detectable. In subsequent calculations and statistics, " * is treated as a zero. Second, all 
background subtracted values are multiplied by a single adjustment ratio to decrease 
experiment to experiment variabiUty. Vae adjustinent ratio is tiie area of tiie reference 
compound in tiie new experiment divided by tiie expected area of the reference compound 
based on tiie past 61 experiments (unadjusted readings). This results in tiie scaling of tiie 

30 reading (y-axis) for tiie new data witiiout changing the shape of tiie dose-response curve. 
The reference compound used is 2-[4-amino-2.etiioxymetiiyl-6,7,8,9-t6trahydro-a,a- 
dimethyl-lfl'-imidazo(4,5-c]quuiolin-l-yl]ethanol hydrate (U.S. Patent No. 5,352,784; 
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Example 91) and the expected aiea is the sum of the median dose values from the past 61 
experiments. 

The mhumum effective concentration is calculated based on the background- 
subtracted, reference-adjusted results for a given experiment and compound. The 
imnimum effective concentration (^molar) is the lowest of tiie tested compound 
concentrations that induces a response over a fixed cytokine concentration for ttve tested 
cytokine (usuaUy 20 pg/mL for IFN-a and 40 pgAnL for TNF-a). Tlie maximal response 
is the maximal amount of cytokine (pg/ml) produced in the dose-response. 

CYTOKINE INDUCTION IN HUMAN CELLS 
(High Throughput Screen) 
The CYTOKINE INDUCTION IN HUMAN CELLS test metiwd described above 
was modified as follows for high throughput screemng. 

■ 

Blood Cell Preparation for Culture 

Whole blood from healtiiy human donors ia collected by venipuncture into 
vaoutainer tubes or syringes containing EDTA. Peripheral blood mononuclear cells 
(PBMC) are separated from whole blood by density gradient centrifiigation using 
HISTOPAQUE.1077 (Sigma. St. Louis. MO) or Ficoll-Paque Plus (Amersham 
Biosciences Piscataway, NJ). Whole blood is placed in Accuspin (Sigma) or LeucoSep 
(Greiner Bio-One. Inc.. Longwood, FL) centrifuge frit tubes containing d^ity gradient 
medium. The PBMC layer is collected and washed twice witii DPBS or BBSS and re- 
suspended at 4 X 10* ceUs/mL in RPMI complete (2-fold the fmal cell density). Tlie PBMC. 
suspension is added to 96-weU flat bottom sterile tissue culture plates. 

Compound Preparation 

The compounds are solubilized in dimethyl sulfoxide (DMSO). The compounds 
are generally tested at concentrations i^gmg from 30 - 0.014 jiM. Controls include cell 
samples witii media only, cell samples with DMSO only (no compound), and cell samples 
witii a reference compound 2-[4-amino-2.eti.oxymethy W,8.9-tetmhydro-a.a-dimeti.yl- 
lH.imida2x,[4.5.c]quinolin.l.ylletbanol hydrate (U.S. PatentNo. 5.352.784; Example 91) 
on each plate. The solution of test compound is added at 7.5 mM to the first well of a 
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dosing plate and serial 3 fold dilutions are made for the 7 subsequent concentrations in 
DMSO. RPMI Complete media is then added to the test compound dilutions in order to 
reach a final compound concentration of 2-foId higher (60 - 0.028 \M) than the final 
t^ted concentration range. 

Incubation 

Compound solution is then added to the wells containing the PBMC suspension 
bringing the test compound concentrations to the desired range (usually 30 - 0,014 jiM) 
and the DMSO concentration to 0.4 %. The final concentration of PBMC suspension is 
2x10^ cells/mL. Hie plates are covered with sterile plastic lids, mixed gently and then 
mcubated for 18 to 24 hours at 37^ m a 5% carbon dioxide atmosphere. 

Separaticm 

Following incubation the plates are centrifuged for 10 minutes at 1000 rpm 
(^proxhnately 200 g) at 4°C. 4-plex Human Panel MSD MULTI-SPOT 96-well plates 
ate pre-coated with the appropriate capture antibodies by MesoScale Discovery, Inc. 
(MSD, Gaithersbuig, MD). The cell-free culture siq)BmataKts are removed and transferred 
to the MSD plates. Fresh samples are typically tested, although they may be maintained at 
-30 to -70°C until analysis. 

Interferon-a and Tumor Necrosis Factor-a Analysis 

MSD MULTI-SPOT plates contam within eadi well capture antibodies for human 
TNF-a and human IFN-a that have been pre-coated on specific spots. Each well contains 
four spots: one human TNF-a capture antibody (MSD) spot, one human IFN- a culture 
antibody (PBL Biomedical Laboratories, Piscataway, N3) spot, and two inactive bovine 
serum albumin spots. The human TNF-o capture and detection antibody paur is firom . 
MesoScale Discovery. The human IFN-a multi-subtype antibody (PBL Biomedical 
Laboratories) captures aU IFN-a subtypes except IFN-a F (IFNA21). Standards consist of 
f ecombinant human TNF-a (R&D Systems, Mlmieapolis, MN) and IFN-a (PBL 
Biomedical Laboratories). Samples and separate standards are added at the time of 
analysis to each MSD plate. Two human IFN-a detection antibodies (Cat Nos. 21 1 12 & 
21 100, PBL) are used in a two to one ratio (weight: weight) to each other to determine &e 
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IFN-a concentrations. The cytokine-specific detection antibodies are labeled with the 
SULFO-TAG leageat (MSD). After adding the SULFO-TAG labeled detection antibodies 
to the weUs, each well's electrochemoluminescent levels are read using MSD's SECTOR 
HTS READER. Results are expressed in pg/tnL upon calculation with known cytokine 
standards. 



Assay Data and Analysis 

In total, the data output of the assay consists of concentration values of TNF-a or 

IFN-a (y-axis) as a function of compound concentration (x-axis). 
10 A plate-wise scaling is perforaved within a given experiment aimed at reducing 

plate-to-plate variabiUty associated withm the same experiment. Fhrst, the greater of the 
median DMSO (DMSO control wells) or the experimental background (usuaUy 20 pg/mL 
for IFN-a and 40 pg/mL for TNF-a) is subtracted from each reading. Negative values that 
may result from background subtraction are set to zero. Eacbplate within a ^ven 
15 experimenthasareferencecompoundtixatservesasacontrol. This control is used to 
calculate a median expected area under tiie curve across all plates in tiie assay. A plate- 
wse scaling factor is calculated for each plate as a ratio of flie area of tiie reference 
compound on the particular plate to tiie median expected area for ti« entire experiment 
m data from each plate are tiien multiplied by tiie plate-wise scaling fector for all plates. 
Only data from plates bearing a scaling fector of between 0.5 and 2.0 (for botii cytokines 
IFN-a, TNF-a) are reported. Data from plates with scaling factors outside tiie above 
mentioned interval are retested until tiiey bear scaling factors inside tiie above mentioned 
mterval. The above metiiod produces a scaling of tiie y-values witiiout altering tiie shape 
of tiie curve. The reference compound used is 2-l4-amino.2.etiioxymetiiyl-6.7,8,9- 
tetrahydro-a.aHiimethyl-m-imidazol4.5-c]quinolin-l-yl]dha^^^ hydrate (U.S. Patent No. 
5,352,784; Example 91). The median expected area is tiie median area across aU plates 

that are part of a given experiment. 

A second scaling may also be performed to reduce inter-experiment variabiUty 
(across multiple experiments). All background-subtracted values axe multiplied by a 
single adjusttnent ratio to decrease experiment-to-experiment variabiUty. The adjustinent 
ratio is tiie area of tiie reference compound in tiie new experiment divided by the expected 
area of tiie reference compound based on an average of previous experiments (unadjusted 



20 



25 



30 
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readings). This results in the scaling of the reading (y-axis) for the new data without 

changing the shape of the dose-response curve. The reference compound used is 2-[4- 

amino-2-ethoxymethyl-6J,8,9-tetrahydro-<)^a-dimethyI-lif-u^ 

yljethanol hydrate (U»S. Patent No. 5,352,784; Example 91) and the expected area is the 

sum of ihe median dose values from an average of previous experiments. 

The minimum effective concentration is calculated based on the background- 
subtracted, reference-adjusted results for a given experiment and compound. The 
minimum effective concentration (^molar) is the lowest of the tested compoimd 
concentrations that induces a response over a fixed cytokine concentration for the tested 
cytokine (usually 20 pg/mL for IFN-a and 40 pg/mL for TNF-a). The maximal response 
is the maximal amount of cytokine (pg/ml) produced in the dose-response. 

The complete disclosures of the patents^ patent documents, and publications cited 
herein are incorporated by reference in their entirety as if each were individually 
incorporated. Various modifications and alterations to this mvention will become 
apparent to those skilled in the art without departing firom the scope and spirit of this 
invention. It should be understood that this invention is not mtended to be unduly limited 
by the illustrative embodiments and examples set forth herein and that such examples and 
embodiments are presented by way of example only with the scope of the invention 
intended to be limited only by the claims set forth herein as follows. 
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WHAT IS CLAIMED IS: 

1 . A compound of the Forauila I: 

N-R" 

Ri' 

I 




whwein: 

Ri is selected ftom the group consisting of: 
-Y-R4, 

10 -X-N(R8>Y-R4, 

-X-C(R<i>N(R«)-R4, 
-X-0-C(R*)-N(Ji8>R4, 
-X-S(0)2-NCR«)-R4, 
-X-O-R4, and 

15 -X-Rsi 



R.. is selected &om the group consisting of hydrogen, dkyl. alkoxyalkylenyl, and 
hydroxyalkylenyl wherein the ^lenyl group contains at least two carbon atoms between 
&e hydroxy or alkoxy substituent and the nitrogen atom to i^ch R,' is bonded; 

or R, and Ri' together with the nitrogen atom to which Ihey are bonded can jom to 
20 forai a group selected from the group consisting of: 



— hi— CR. — N— SO. 



25 



A is selected from the group consisting of .CH(R«>. -0-, -N(R*)-, -m-^h and 

.N(X-N(R«)-Y-R4)-; 

X is C2.20 alkyiene; 

Y is selected fix>m the group consisting of'C(^h -W-O-, -S(0)2-. 
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-S(0)2-N(Rs)-, and -C(R6)-N(Rn>; 'wherein Rn is selected from the groiq) consistuig of 
hydrogen, alkyl, and arylalkylenyl; or Rn and R4 together with the nitrograi atom to which 
Rn is bonded can join to form the group 




— N A 

5 a and b are independently integers from 1 to 4 with the proviso that when A is 

-0-, -N(R8>, -N(Y-R4)-, or -N(X-N(R8>-Y-Il4)- then a and b are mdependently integers 
from2to4; 

Ra and Rb are each independently selected from the group consisting of: 
hydrogen, 
10 halogen, 

alkyl, 
alkenyl, 
alkoxy, 
alkylthio, and 

15 -N(R9)2; 

or when taken together, Ra and Rb form a fused aryl ring or heteroaiyl ring 
containing one heteroatom selected from the group consisting of N and S, wherein the aryl 
or heteroaryl ring is unsubstituted or substituted by one or more R groups; 

or when taken together, Ra and Rb form a fused 5 to 7 membered saturated 
20 ring, optionally containing one heteroatom selected from the group consisting of N and S, 
and unsubstituted or substituted by one or more R groups; 
R is selected from the group consisting of; 
halogen, 
hydroxy, 

* 

25 alkyl, 

alkenyl, 
haloalkyl, 
^ alkoxy, 
alkylthio, and 

30 -N(R9)2; 
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R4 is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aiyl. 
heteroaryl, and heterocyclyl wherein the alkyl, alkenyl, alkynyl, aryl, heteroaryl, and 
heterocyclyl groups can be imsubstituted or substituted by one or more substituents 
independently selected from the group consisting of alkyl, alkoxy, haloalkyl, haloalkoxy, 
halogen, nitro, hydroxy, mercapto, cyano, carboxy, formyl, aryl, aryloxy, arylalkoxy, 
heteroaryl, heteroaryloxy, heteroarylalkoxy, heterocyclyl, heterocyclylalkylenyl, amino, 
alkylamino, (arylalkylenyl)ammo, dialkylamino, and in the case of alkyl, alkenyl, alkynyl, 
and heterocyclyl, 0x0, with the proviso that when Ri is R4, R4 is a substituted alkyl group, 
and the substituent contains a hetero atom which bonds directly to the alkyl group, then 
the alkyl group contains at least two carbons between the substituent and the nitrogen 
atom to which Ri is bonded; 

R5 is selected from the group consisting of: 

-N A -N-CRe -N-SO^ 

V(CHA^ . ^Rt' ^«^d ; 

R6 is selected fix)m the group consisting of =0 and '^S; 
R7 is C2.7 alkylene; 

Rg is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, 
hydroxyalkylenyl, arylalkylenyl, and heteroarylalkylenyl; 

R9 is selected from the group consisting of hydrogen and alkyl; 

R' is a non-interfering substituent; and 

R" is hydrogen or a non-interfering substituent; 
or a pharmaceutically acceptable salt thereof. 

2 . A compound of the Formula II: 




wherein: 
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Ri is selected from the group consisting of: 

-X-N(R8)-Y-R4. 

-X-C(R«>N(Rs)-B4, 

-X-0-C(R6)-N(R«)-R4, 

-X-S(0)2-N(Rg>R4, 

-X-O-R4, and 

-X-R5; 

Ri" is selected fiom the group consisting of hydrogen, alkyl, alkoxyalkylenyl, and 
hydroxyalkylenyl wherein the alkylenyi grol^> contains at least two carbon atoms between 
the hydroxy or alkoxy substitooit and the nitrogen atom to which Ri' is bonded; 

or Ri and Ri' together widi the nitrogen atom to which they are bonded can join to 
form a group selected &om the group consisting of: 

A -N-CR, -N-SOj 
(CH,),y^ ^r/ W , 

A is selected from the group consisting of -CH(R8)-, -0-, -NORg)-, -NCY-R4)-, and 
-N(X-N(R8)-Y-R4>; 

X is C^.2o alkylene; 

Y is selected ftom the group consisting of -C(Rfi)-, -C(R6)-0-, -S(0)2-, 
-S(0)2-N(R«)-, and -C(R6)-N(Rn)-; wherein Ru is selected from the group consistii^ of 
hydrogen, allcyl, and arylalkylenyl; or Ru and R* together with the nitrogen atom to wWch 
Rii is bonded can join to form the group 

— N A 

a and b are independently integers fix>m 1 to 4 with the proviso that when A is 
-0-, -N(R8>, -N(Y-R4)-, or -NG?C-N(R8)-Y-R4)- then a and b are independently mtegers 
from 2 to 4; 

Rai and Rbi are each independently selected fiom the group consisting of: 
hydrogen, 
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halogen, 
alkyl, 
alkenyl, 
alkoxy, 
alkylthio, and 

-N(R9)2; 

or when taken together, Rai and Rbi form a ftsed aryl ring or heteroaryl ring 
containiag one heteroatom selected firom the group consisting of N and S. wherein the aryl 
or heteroaryl ring is unsubstituted or substituted by one or more R groups, or substituted 
by one R3 group, or substituted by one R3 group and one R group; 

or when taken together, Rai and Rbi form a fused 5 to 7 membered saturated 
ring, optionaUy containing one heteroatom selected ftom the group consisting of N and S, 
and unsubstituted or substituted by one or more R groups; 
R is selected from the group consisting of: 

halogen, 

hydroxy, 

alkyl, 

alkenyl, 

haloalkyl, 

alkoxy, 

alkyltbiOj, and 

-N(R9)2; 

R2 is selected from the group consisting of: 

-R4', 

-X'-Y'-R4', and 
-X'-R^'; 

R3 is selected from the group consisting of: 

-Z-R4', 
-Z-X'-R4', 
.Z-X'-Y'-R4', 
-Z-X'-Y'-X'-Y'-R4', and 
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-Z-X'-Rs': 

R4 is selected ftom the groi^ consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, 
hetercaryl, and heterocyclyl wherein the alkyl, alkenyl, aUqaiyl, aryl, heteroaiyl, and 
heterocyclyl groups can be vmsubstituted or substituted by one or more substitoents 

5 independently selected from the group consisting of alkyl, alkoxy , haloalkyl, haloalkoxy, 
halogen, nitro, hydroxy, mercapto, cyano, carbojqr, formyl, aryl, aryloxy, arylalkoxy, 
heteroaryl, heteroaryloxy, heteroarylalkoxy, heterocyclyl, heterocyclylalkylenyl, amino, 
alkylamino, (arylalkylenyl)anaino, dialkylamino, and in the case of alkyl, alkenyl, alkynyl, 
and heterocyclyl, 0x0, with the proviso that when Rj is R*, R4 is a substituted alkyl group, 

10 and the substituent contains a hetero atom which bonds directly to the alkyl group, then 
the alkyl group contains at least two carbons between the substituent and the nitrogai 

atom to w^ch Ri is bonded; 

R4' is selected from the gtovp consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, 
arylalkylenyl, aryloxyaUsylenyU alkylaiylenyU heteroaryl, heteroarylalkylenyl, 

15 heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl, 
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, 
heteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl groups 
can be unsubstituted or substituted by one or more substituents independently selected 
from the group consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyl, haloalkoxy, halogen, 

20 nitro, hydroxy, m^oapto, cyano, aryl. aryloxy, arylalkyleneoxy, heteroaryl, heteroaryloxy, 
heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino, diallgrlamino, 
(dialkylamino)alkyleneoxy, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl, 

0x0; 

Rs is selected from the group consisting of: 
-N A -N-CRe -N-SO, 

R5' is selected from the group consisting of: 
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-N-C(Re> -N-S(0)2 -y-fi -0-N=J 

N-C(Rb)~N A' 

Rs is selected from the group consistmg of «0 and «S; 
R7 is C2.7 alkylene; 

Ra is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, 
hydroxyalkylenyl, arylaUcylenyl, and hetCToarylalkylenyl; 

R9 is selected from the group consisting of hydrogen and alkyl; 
Rio is C3-8 alkylene; 

A' is selected from the group consisting of -0-, -C(0)-, -S(0)o-2-j and -N(R4)s 
A" is selected from the group consisting of -0-, -S(0)o.2", -N(-'Q-R4>, and -CH2-; 
Q is selected from the group consisting of a bond, -C(Rti>-, "C(R6)-C(R^)-, -S(0)2-, 
-C(R6)-N(R8)-W-, -S(0)2-N(R«K •C(R6)-0-. -C(R6)-S-. and -CCR^WORg)-; 

V is selected from the group consisting of -C(R6)-, -0-C(R6>, -N(R8>C(R6>, and 

-S(0)2-; 

W is selected from the group consisting of a bond, -C(0)-, and -S(0)2-; 

X' is selected from the group consisting of alkylene, alkenylene, alkynylene» 
arylene, heteroarylene, and heterocyclylene wherein the alkylene, alkenylene, and 
alkynylene groups can be optioiially interrupted or tenninated by arylene, heteroarylene Oi 
heterocyclylene and optionally interrupted by one or more -O- groups; 

Y* is selected from the group consisting of: 
-0-, 

-S(0)o-2-, 
-S(0)2-N(R«)-> 

-C(R6>, 
-C(R6>0-, 
-0-C(R6)-, 
-0-C(0)-0-, 

-N(R8)-Q-. 
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-C(R<i>N(R8>. 

-0-C(R«>N(R«>, 

-C(R6>N(0IU)-. 
-0-N(Rj>Q-, 

-0-N-C(R4)-, 

-C(=N-0"R8>, 

-CH(-N(-0-R«)-Q-R4)-. 

-C N-Q— 



— V-N 4- 

, and 



Z is a bond or -0-; and 

c and d are independently integers £tom 1 to 6 with tiie proviso that c + d is < 7; 
or a phannaceutically acceptable salt thereof. 

3. A compound of the Formula HI: 








NH 



ID 



wherein; 
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Ri is selected from the group consisting of: 
-R4, 

^X-N(R8)-Y-R4, 

-X-C(R6>N(R8)-R4, 
-X-0-C(R6)-N(R8>R4, 
-X^(0)2-N(R8>R4, 
-X-0-R4,and 

-X-R5; 



Ri' is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, and 
hydroxyalkylenyl wherein the alkylenyl groiq) contains at least two carbon atoms between 
the hydroxy or alkoxy substituent and the nitrogen atom to which Ri' is bonded; 

or R] and Ri* together with the nitrogen atom to which they are bonded can join to 
form a group selected from the group consisting of: 



A is selected from the group consisting of -CHCRg)-, -0-, -N(R8)-, -N(Y -R4)-, and 

-N(X-N(R4i)-Y-R4)s 

X is C2-20 alkylene; 

Y is selected from the group consisting of -C(R6)-, -C(R6)-0-, -8(0)2-5 
-S(0)2''N(R8)-, and -C(R6)-N(Ri 1)-; wherein Ru is selected from the group consisting of 
hydrogen, alkyl, and arylalkylenyl; or Rj 1 and R4 together with the nitrogen atom to which 
Rn is bonded can join to form the group 



a and b are independently integers from 1 to 4 with the proviso that when A is 
-N(R«)-, -NCY-R*)-, or -N(X-N(R8)-Y-R4)- then a and b are independently integers 
from 2 to 4; 

Ra2 and Rb2 are each independently selected from the group consisting of: 
hydrogen. 



— N 




— N 
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halogen, 
alkyU 
alkenyl, 
alkoxy, 
alkylthio, and 

-NCR9)2; 

R2 is selected from the group consisting of; 
-X'.Y''R4', and 

R4 is selected ftom the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, 
heteroaryl, and heterocyclyl vdierem the alkyl, alkenyl, aUQmyl, aryl, hetCToaryl, and 
heterocyclyl groups can be unsubstituted or substituted by one or more substituents 
independently selected from the group consisting of alkyl, alkoxy, haloalkyl, haloalkoxy. 
halogen, nitro, hydroxy, mercapto, cyano, carboxy, formyl, aryl, aryloxy, arylalkoxy, 
heteroaryl, heteioaryloxy, heteroarylalkoxy, heterocyclyl, heterocyclylalkylenyl, amino, 
alkylamino, (arylalkylenyl)amino, dialkylamino, and in the case of alkyl, alkenyl, alkynyl, 
and heterocyclyl, 0x0, with the proviso that when Ri is R4, R4 is a substituted alkyl group, 
and the substituent contains a hetero atom which bonds directly to the alkyl group, then 
ttie alkyl group contains at least two carbons betwerai the substituent and the nitrogen 

atom to which Ri is bonded; 

R4' is selected from &b group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, 
arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl, 
heteioaryloxyaikylenyl, alkylheteioarylenyl, and heterocyclyl wher«an the alkyl, alkenyl, 
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, 
heteroarylalkylenyl, heteioaryloxyaikylenyl, alkylheteroarylenyl, and heterocyclyl groups 
can be unsubstituted or substituted by one or more substituents independently selected 
from the group consisting of alkyl, alkoxy, hydroxyalkyl, haloalkyl, haloalkoxy, halogen, 
nitro, hydroxy, mercapto, cyano, aryl, aryloxy, arylalkyleneoxy, heteroaryl, heteroaryloxy, 
heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino, dialkylamino. 
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(dialkylammo)alkyleneoxy, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl, 
oxo; 

* 

Rs is selected from the group consisting of: 

-H A -N-CRe -N-SO^ 

,and 

onsisting 




N-C(Re)-N A- 



is selected ftom the group consisting of =0 and -S; 
R7 is C2.7 alkylene; 

Rs is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, 
hydroxyalkylenyl, arylalkylenyl, and heteroarylalkylenyl; 

R9 is selected from the group consisting of hydrogen and alkyl; 
Rio is Cm alkylene; 

A' is selected from the gfovp consisting of -0-, -C(0)-, -S(0)o.2-, and -N(R4>; 
A" is selected firom the group consistii^ of -0-, -S(0)o.2-, -N{-Q-R4)-, and -CH2-; 
Q is selected firom the group consisting of a bond, -C(R6>, -C(R«)-C(R6)-, -S(0)2-, 
.C(R<5)-N(R8)-W-, .S(0)a-N(R8)-, -C(R6>-0-. -C(R6)-S-, and -C(R6)-N(OR9)-; 

V is selected from the groiq) consisting of-C(R6)-, -0-C(R<i)-, -N(Rg)-C(R6)-, and 

-S(0)2-; 

W is selected £mm the group consisting of a bond, -C(0)-, and -S(0)2-; 

X* is selected from the group consisting of alkylene, alkenylene, alkynylene, 
arylene, heteroarylene, and heterocyclylene wherein the alkylene, alkenylene, and 
alkynylene groups can be optionally interrupted or terminated by arylene, heteroarylene or 
heterocyclylene and optionally interrupted by one or more -O- groups; 

y is selected from the group consisting of: 
-0-, 
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-S(0)^a-, 
-S(0)2-N(IU)-, 

-C(E^)-, 
-C(R6>0-, 

-0-C(R6)-, 
-0-C(0)-O-. 

-N(IU>Q-. 
-C(R6>N(R8>, 
-0-C(R6)-N(R8)-, 
.C(R6)-N(OR9)-, 

-0-NCR8)-Q-, 
-0-N=C(R4)-, 
-C(=N-0-R«)-, 
-CH(-N(-0-R8)-Q-R4)-, 




N-C{Rs)-N-W- 



—V-N 




10 



, and 





10 ; and 



c and d are independently integers from 1 to 6 with the proviso that c + d is 
or a pharmaceutically acceptable salt thereof. 



4. A compound of the Formula TV: 
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N— R2 



(R) 



R 



(R,)™ Ri' 



rv 



wherein: 



Ri is selected &om the group consisting of: 

-R4, 
-Y-R4. 

-X-N(R8)-Y-R4, 

-X-C(R6)-N(R«>R4, 

-X-0-C(R6)-N(Ra)-R4, 

-X-S(0)2-N(R«)-R4, 
-X-O-R4, and 
-X-Rs; 

Ri' is selected from the group consistii^ of hydrogen, alkyl, alkoxyalkylenyl, and 
hydroxyalkylenyl wherein the alkylenyl group contains at least two carbon atoms between 
the hydroxy or alkoxy substituent and the nitrogen atom to which Rj' is bonded; 

or Ri and Ri' together with the nitrogen atom to whidi they are bonded can join to 
form a group selected from the group consisting of: 



A is selected from the group consisting of -CHCRg)-, -0-, -NCRg)-. -NCY-R,)-, and 
-N(X-N(R8>Y-R|)-; 

X is alkylene; 

Y is selected from the group consisting of -CORfi)-, -C(R6)-0-, -S(0)2-, 
-S(0)2-N(R8)-, and -C(R6)-N(Rij>; wherein Ru is selected from the group consisting of 
hydrogen, alkyl, and arylalkylenyl; or Ru and R| togetiier with the nitrogen atom to which 
Rii is bonded can join to form the group 



i A -N-CR 



, and 



— N— SO. 
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— N A 

> 

a and b are independently integers from 1 to 4 with the proviso that when A is 
-N(R8>, -N(Y-R4)-, or -N(X-N(R8)- Y-R4)- then a and b are independentiy integers 

fi:om2to4; 

R is selected from the group consisting of: 

halogen, 

hydroxy, 

alkyU 
alkenyl, 
haloalkyl, 
alkoxy, 
alkylthiOj and 

-N(R9)2; 
n is an mteger from 0 to 4; 
R2 is selected from the gronp consisting of: 

'X-T-Ra^ and 
R3 is selected from the group consisting of: 

.Z-X'-R4', 

-Z-X'-Y'-X'-Y'-R4', and 
-Z-X'-Rs'; 

m is 0 or 1 with &e proviso that when n» is I thennisOor 1; 

R4 is selected ftom the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl. 
heteroaryl, and heterooyclyl wherein the alkyl, alkenyl, alkynyl, aryl, heteroaryl, and 
heterocyclyl groups can be tmsubstituted or substituted by one or more substituents 
independently selected from the group consisting of alkyl, alkoxy. haloalkyl, haloalkoxy. 
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halogen, nitro, hydroxy, mercapto, cyano, caitoxy, fonnyl, aryl, aryloxy, arylalkoxy, 
heteroaryl, heteroaryloxy, heteroarylalkoxy, heterocyclyl. heterocyclylalkylenyl, amino, 
alkylamino, (arylalkylenyl)ammo, dialkylamino, and in Ihe case of alkyl, alkenyl, alkynyl, 
and heterocyclyl, oxo, with the proviso that when Ri is R4, R4 is a substituted alkyl group, 
5 and the substituent contams a heteto atom which bonds directly to the alkyl group, then 
the alkyl group contains at least two carbons between the substituent and the nitrogen 

atom to which Ri is bonded; 

R4' is selected from the group consisting of hydrogen, alkyl, alkenyl. alkynyl. aryl, 
arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylaiyl, 

10 heteroaryloxyalkylenyl. alkylheteroarylenyl. and heterocyclyl wherdn the alkyl, alkenyl. 
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, 
heteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl gro^q)s 
can be vmsubstituted or substituted by one or more substituents mdependentiy selected 
from the group consisting of alkyl, alkoxy, hydroxyalkyl, baloalkyl. haloalkoxy, halogen, 

15 nitro. hydroxy, mercapto, cyano. aryl. aryloxy, arylalkyleneoxy. heteroaryl, heteroaryloxy, 
heteroarylalkyleneoxy. heterocyclyl, amino, alkylamino, dialkylanuno, 
(dialkylamino)alkyleneoxy, and in the case of alkyl. akenyl. alkynyl, and heterocyclyl. 

0x0; 

Rs is selected from the group consisting of: 



20 



9 ' 

R5' is selected from the group consisting of: 

, N-C(Re)-N A- 




Rfi is selected from the group consisting of -O and -5; 
25 R7 is Ca-T alkylene; 
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Rg is selected fiom the groi^ consisting of hydrogen, alkyl, alkoxyalkylenyl, 
hydroxyalkylenyl, arylalkylenyl, and heteroarylaUcylenyl; 

R9 is selected firom the group consistmg of hydrogen and alkyl; 
Rio is C34 allQrlene; 

5 A' is selected from the group consisting of -0-, -C(0)-, -S(0)o.2-, and -N(R4)-; 

A" is selected from the group consisting of -0-, -S(0)o.r, -N(-Q-R4)-, and -CH2-; 
Q is selected fiom the group consisting of a bond, -C(R6)-, -C(R6)-C(R6>-, -S(0)2-> 
-C(R«)-N(Bl8)-W-, -S(0)2-N(R8)-, •C(J^yO-, -C(R6)-S-, and -C(R6)-N(OR9)-; 

V is selected from the group consisting of -C(R<;)-, -0-C(R6)-, -N(R8)-C(R<>)-, and 

10 -S(0)2S 

W is selected from the group consisting of a bond, -C(0>, and -S(0)2-; 

X' is selected &otn the group consisting of alkylene, alkenylene, alkynylene, 
arylene, heteroarylene, and heterocyclylene wherein the alkylene, alkenylene, and 
alkynylene giotqis can be optionally interrupted or terminated by aiylene, heteroarylene or 
15 heterocyclylene and optionally interrapted by one or more -O- groups; 

Y* is selected from the group consisting of: 

-S(0)^2-, 
-S(0)2-N(R8)-, 

20 -C(R6)-, 

-C(R6>0-, 

-0-C(R6)-, 
-0-C(0)-0-, 

-N(R«)-Q-, 
25 -C(R6)-N(Rg)-, 

-0-C(R<5)-N(R8)-, 

^(R6)-N(OR9)-, 

-0-N(R8>Q-, 

-0-N=C(R4)-, 
30 -C(=N-0-R8)-, 

^H(-N(-O.Rs)-Q-R4)-, 
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5 



N-Q 
R ^ 



N— R7-N-Q— 




■V-N 

•^10 , and 




N~C(Re)-N 




Z is a bond or -0-; and 

c and d are independently integers fiom 1 to 6 with the proviso that c + d is < 7; 
or a pharmaceutically acceptable salt thereof. 

10 5. A compound of the Formula V: 

■ • 

NH 




wherein: 

Ri is selected from the group consisting of: 

15 -R4, 

-Y-R4, 

-X-N(R8>Y-R4, 
-X-C(R«>N(R8)-R4, 
-X-OC(R6)-N(Rg)-R4, 
20 -X-S(0)2-N(R«)-R4, 

-X-O-EI4, and 
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Rj' is selected from the group cojosisting of hydrogen, alkyl» alkoxyalkylenyl, and 
hydroxyalkylenyl wherein the alkylenyl group contains at least two carbon atoms betwem 
the hydroxy or alkoxy substituent and the nitrogen atom to v^ch Rj' is bonded; 

or Ri and Ri' together with the nitrogen atom to which they are bonded can join to 
form a group selected from the group consisting of: 

-N A -N-CRe -N-SO^ 

V(CH,),^^ ^R,^ ^r/ . 

A is selected from the group consisting of -CHfR^)-, -0-, -NCRg)-, -N(Y-R4)-, and 
-N(X-N(R8>Y-R4)s 

X is C2.20 alkylene; 

Y is selected from the group consisting of -C(R«)-, -C(R^yO-, -S(0)2-, 
-S(0)2-N(R«)-, and -C(R6>N(Ru)-; wherein R\\ is selected from the group consisting of 
hydrogen, alkyl, and arylalkylenyl; or Ru and R4 together with the nitrogen atom to which 
Rn is bonded can join to form the group 




— N A 




> 

a and b are independently integers from 1 to 4 with the proviso ^t when A is 
-0-, -NCRs)-, -N(Y-R4)-, or -N(X-N(R8)-Y-R4)- then a and b are independently integers 
from 2 to 4; 

R is selected from the group consisting of: 

halogen, 

hydroxy, 

alkyl, 

alkenyl, 

haloalky], 

a]koxy» 

alkyltfaio, and 

-N(R9)2; 
n is an integer from 0 to 4; 
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Kz is selected from the group consisting of: 

-X''-R4*> 
-X'-Y'-R4'. and 

5 -X'-Rs'; 

R4 is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, 

heteroaryl, and heterocyclyl wherein the alkyU alkenyl, alkynyl, aryl, heteroaryl, and 
heterocyclyl groups can be unsubstituted or substituted by one or more substituents 
independently selected from the group consisting of alkyl, alkoxy, haloalkyl. haloalkoxy, 

10 halogen, nitro, hydroxy, mercapio, oyano, carboxy. formyl, aryl, aryloxy, aiylalkoxy, 

heteroaryl, heteroaryloxy, heterwrylalkoxy, heterocyclyl, hetarocyclylalkylenyl, amino, 
alkylamino, (arylalkylenyl)amino, dialkylamino, and in the case of alkyl, alkenyl, alkynyl, 
and heterocyclyl, 0x0, with the proviso that when R, is R4, R4 is a substituted alkyl group, 
and the substituent contains a hetero atom which bonds directly to the alkyl group, then 

1 5 the alkyl group contains at least two carbons between the substituent and the nitrogen 

atom to which Ri is bonded; 

R4' is selected from the group consisting of hydrogen, alkyl. alkenyl, alkynyl, aryl, 

arylalkylenyl, aryloxyalkylenyl, alkylarylenyl. heteroaryl, heteroarylalkylenyl, 
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wheremthe alkyl, alkenyl, 

20 alkynyl^ aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, 

heteroarylalkylenyl, heteroaryloxyalkylenyl. alkylheteroarylenyl, and heterocyclyl groups 
can be unsubstituted or substituted by one or more substituents independently selected 
from the group consisting of alkyl, alkoxy. hydroxyalkyl, haloalkyl. haloalkoxy, halogen, 
nitro, hydroxy, mercapto, cyano. aryl, aryloxy, arylalkyleneoxy, heteroaryl. heteroaryloxy, 

25 heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino, dialkylamino, 

(dialkylamino)alkyleneoxy, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl, 

0x0; 

Rs is selected from the group consisting of: 




N A -N-CRe -N-SO^ 



"z/b-^ , .and 
30 Ks is selected from the gcoxcp consisting of: 
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/-Too ^ /-(CHj)„ 
-N-C(Re) -N-S{0)2 -V-lQ \, -0-ti=i 

N-C(R6)-N A' 




Rfi is selected from the group consisting of =0 and =S; 
R7 is C2-7 alkylaie; 

5 Rg is selected fix>m the group consistii^ of hydrogen, alky 1, alkoxyalkylenyl, 

hydroxyalkylenyl, arylalkylenyl, and heteroarylalkylenyl; 

R9 is selected from the group consisting of hydrogen and alkyl; 
Rio is Cm alkylene; 

A' is selected from the gtovp consisting of -0-, -C(0>, -S(0)o.r, and -NOR4)-: 
10 A" is selected from the group consisting of -0-, -S(0)o.2-, -N(-Q-R4)-, and -CH2-; 

Q is selected from the group consisting of a bond, -CCR^K -C(R6)-C(R6)-, -S(0)2-» 
-C(R6)-N(Rs)-W-, -S(0>rN(R8>, -C(R6)-0-. -C(R6)-S-. and -C(R<5)-N(0R!))-;- 

V is selected from the group consisting of -C(R<5)-, -0-C(R<})-, -N(R8)-C(R<i>, and 

-S(0)2-; 

15 w is selected from the group consisting of a bond, -C(0)-, and -S(0)2-; 

X' is selected from the group consistmg of alkylene, alkenylene, alkynylene, 
arylene, heteroarylene, and heterocyclylene \\*erein the alkylene, alkwiylene, and 
alkynylene groups can be optionally interrupted or terminated by arylene, heteroarylene or 
heterocyclylene and optionally interrupted by one or more -O- groups; 
20 y is selected from the group consisting of: 

-0-, 

-S(0)o.2-, 
.S(0)2-N(R8)-, 

25 -C(R<i)-0-, 

-0-C(R6)-, 
-0-C(0)-0-, 

-N(R8>Q-. 
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-C(R6>N(R«)-, 

-0-C(R«)-N(R8X 
-C(R<i)-N(0R9)-, 

-0-N(R8HJ-, 

-C(=^-0-R8)-, 
-CH(-N(-0-Rfi)-Q-R4)-. 



N-Q— 
R ^ 



-N-C(Re)-N-W- 




R, 

,-N-Q- 



N— R7-N 




— V-N 

.and 





N-C(Re)-W 

R "^'o 
"10 ; and 

c and d axe independently integers from 1 to 6 with the proviso that c + d is < 7 
01 a phaimaceutically acceptable salt thereof. 

6. A compound of the Fonmila XTV: 



Rbi 




N ■ N-R, 



XIV 

wherein; 

Xi is a bond or Cm alkylene; 
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Ai is selected jfrom the group consisting of -NCRj)- and -N(-Y-R4)-; 

Y is selected ftom the group consisting of -C(R6>, -CCR<)-0-, -S(0)2-, 
-S(0)2-N(R8)-, and -C(IU)-N(Rn)S wherein Rn is selected from the group consisting of 
hydrogen, alkyl, and aryUdkylenyl; or Rn and R4 togethra with the nitrogen atom to which 



N A 




Ri ; is bonded can join to form the group . 

A is selected from the group consisting of -CH(R8)-, -0-, -N(R«>, -N(Y-R4)-, and 

-NCX-N(R«)-V-R4>; 

a and b are independently integers from 1 to 4 with the proviso that when A is 

-0-, -N(R8)-, -N(Y-R4>, or -N(X-N(R8)-Y-R4)- then a and b are independently mtegers 
fiom2to4; 

X is C2-20 alkylene; 

Ri' is selected from the group consisting of hydrogen, alkyl, aUcoKyalkylenyl, and 
hydroxyalkylenyl wherein the alkylenyl group contains at least two carbon atoms between 
the hydroxy or alkoxy substituent and the nitrogen atom to which Ri' is bonded; 
Rai and Rbi are each mdependentiy selected ftom the groiq> consisting of: 

hydrogen, 

halogen, 

alkyl, 

alkenyl, 

alkoxy, 

alkylttiio, and 

-N(R9)2; 

or when taken together, Rai and Rb 1 form a fiised aryl rmg or heteroaryl ring 
containing one heteroatom selected from the group consistmg of N and S, wherein the aryl 
or heteroaryl ring is unsubstituted or substituted by one or more R groups, or substituted 
by one R3 group, or substituted by one R3 group and one R group; 

or when taken together, Rai and Rbi form a fUsed 5 to 7 membered saturated 
ring, optionally containing one heteroatom selected from the groi^ consisting of N and S, 
and unsubstituted or substituted by one or more R groups; 

R is selected from the group consisting of: 
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hydroxy, 
alkyl, 
alkenyl, 
5 haloallcyl, 

alkoxy, 
alkylthio, and 

-NCR9)2; 

Ra is selected from tixe group consisting of: 

10 ^lU', 

-X'-R4', 

-X'-Y'-R4', and 

R3 is selected from the group consisting of: 

15 -Z-R4', 

-Z-X'-Ra', 
-Z-X'-V-IU', 
-Z-X'-Y'-X'-Y'-R4', and 

-Z-X'-Rs'; 

R4 is selected from the group consistii^ of hydrogen, alkyl, alkenyl. alkynyl. aryl, 
heteroaryl, and heteiocyclyl wherein the alkyl. alkenyl, alkynyl, aryl, heteroaryl, and 
heterocyclyl groups can be unsubstituted or substituted by one or more substituents 
independently selected from tiie group consisting of alkyl. alkoxy, haloalkyl, haloalkoxy. 
halogen, nitro, hydroxy, meicapto, cyano. carboxy. fotmyl, aryl, aiyloxy, arylalkoxy, 
25 heteroaryl, heteroaryloxy, heteroarylalkoxy. heterocyclyl, hetexocyclylalkylenyl. amino. 

alkylammo, (arylalkylenyl)amino, dialkylamino, and in the case of alkyl, alkenyl, alkynyl, 
and heterocyclyl. 0x0. with the proviso that when Ri is R4, R4 is a substituted alkyl group, 
and the substituent contains ahetero atom which bonds directly to the alkyl group, then 
&e alkyl group contains at least two carbons between the substituent and the nitrogen 

30 atom to vt^ich Ri is bonded; 

R4' is selected from the groiq> consisting of hydrogen, alkyl, alkenyl. alkynyl, aryl. 
arylalkylenyl, aryloxyalkylenyl. alkylaiylenyl, heteroaryl, heteroarylalkylenyl, 
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heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein tiie aDcyl, alkenyl, 
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, 
heteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl groups 
can be unsubstituted or substituted by one or more substituents independently selected 
from the group consisting of alkyU alko><y, hydroxyalkyl, haloalkyl, haloalkoxy, halogen, 
nitro, hydroxy, meicapto, cyano, aryl, aryloxy, arylalkyleneoxy, heteroaryl, heteroaiyloxy, 
heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino, dialkylamino, 
(dialkylamino)alkyleneoxy, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl, 

oxo; 

Rs' is selected from the group consisting of: 



N-C(R6)-N A' 
J \CH2). 



, and 




R6 is selected from the group consisting of =0 and ==S; 
Ry is C2.7 alkylene; 

Rs is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, 
hydroxyalkylenyl, arylalkylenyl, and heteroarylalkylenyl; 

R^ is selected from the group consisting of hydrogen and alkyl; 
Rio is Cm alkylene; 

A' is selected from the group consisting of -0-, -C(0>, -S(0)a.2-. and -N(R4)S 
A" is selected from the group consisting of -0-, -S(0)o-2-, -N(-Q-R4)-, and -CH2-; 
Q is selected from the group consisting of a bond, -C(R6)-, -C(R^)-C(R6)-, -S(0)2-, 
-C(R6)-N(R8)-W-, -S(0)2-N(Ra)-, -C(R6>0-, -C(R6>S., and -C(R6>N(OR9>; 

V is selected from the group consisting of -C(R6)-, -0-C(R«>-, -N(R8)-C(R6>, and 

-S(0)2S 

W is selected from the group consisting of a bond, -C(0)-, and -S(0)2S 
X is selected from the gro\q) consistmg of alkylene, alkenylene, alkynylene, 
arylene, heteroarylene, and heterocyclylene wherein the alkylene, alkenylene, and 
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alkynylene groups can be optionally intan^ted or terminated by arylene, hetCToarylene 
heterocyclylene and optionally interrupted by one or more -0- groups; 
Y* is selected &om the group consisting of: 



-0-, 

-S(0)(w-, 
-S(0)2-N(R8)-, 

-C(R6)-. 
.C(R6)-0-, 
-0-C(R<i)-, 
-0-C(0)-0-, 

-N(R8)-Q-, 

-C(R6)-N(R8)-, 

^C(R6)-N(R«)-, 

<:(R6)-N(OR9>, 

-0-N(R8>Q-, 

-0-N=C(R4)-, 

-C(=N-0-R8>, 

-CH(.N(-0-R8)-Q-R4>, 



Z is a bond or -0-; and 
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c and d are independently integers firom I to 6 with the proviso that c + d is < 7; 
or a pharmaceiriically acceptable salt thereof. 

7, A oompoimd of the Formula XV: 




1 



XV 



wherein: 

G is selected from the group consisting of: 

-C(0>R"', 
10 a-aminoacyl, 

a-aminoacyl-a-aminoacyl, 

-C(0)-0-R"', 

-C(0)-N(R"")R"', 
-C(=NY2)-R'", 
15 -CH(0H)-C(0>0Y2, 

-CH(OCm alkyl)Yo, 
-CH2Y1, and 
-CH(CH3)Yi; 

R'" and R"" are independently selected from the group consisting of Cmo alkyl, 
20 C3.7 cycloalkyl, phenyl, benzyl, and 2-phenylethyl. each of which may be unsubstituted or 
substituted by one or more substituents independentiy selected fiom the group conasting 
of halogen, hydroxy, nitro, cyano, carboxy, Cu alkyl, CMalkoxy, aryl, heteroaiyl, 
aryl-CMalkylenyl, heteroaryl-CM alkylenyl, halo-Cw alkylenyl, halo-C w alkoxy, 
.O.C(0)-CH3, .C(0)-0-CH3. -C(0)-NH2, .0-CH2-C(0>NH2, -NH2, and -S(0)2-NH2. 
25 with the proviso that R"" can also be hydrogei^ 

oraminoacyl is an a-aminoacyl group derived from an a-amino acid selected from 

the group consisting of racemic, D-, and L-amino acids; 

Y2 is selected from the groiq) consisting of hydrogen, Ci^ alk>'l, and benzyl; 
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Yo is selected fiom the group consisting of Ci^ alkyl, carboxy-Ci^ alkylenyl, 
amino-CM alkylenyl, mono-JV-Ci-6 all«ylamino-Ci-4 alkylenyl, and 

di-jy;iV-Ci.6 alkylamino-CM alkylenyl; 

Y] IS selected from the group consisting of mono-iV-Ci^ alkylaniiino, 
di-iV,^-C|^alkylamino, morpholm4-yl, piperidin-l-yl, pyrrolidin-l-yl, and 

4-Cm alkylpiperazin-l-yU 

Ri is selected from the group consisting of: 

-R4, 
-Y-R4, 

-X-N(R«)-Y-R4, 
.X-C(R6)-N(R8)-R4, 
-X-0-C(R6)-N(R8)-R4, 
-X-S(0)2-N(R8)-R4, 
-X-O-R4, and 

-X^Rs; 

Ri' is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, and 
hydn)xyalkylenyl wherein the alkylenyl group contains at least two carbon atoms between 
the hydroxy or alkoxy substituent and the nitrogen atom to which Ri' is bonded; 

or Ri and Ri' together with the nitrogen atom to which they are bonded can join to 
form a group selected from the group consisting of: 



A is selected from the group consisting of ^H(Rs>, -0-, -NCRg)-, -N(Y-R4H 

-N(X-N(R8>Y-R4)S 

X is C2-20 alkylene; 

Y is selected from the group consisting of -CCR^)-, -C{R6)-0-, -S(0)2-, 
-S(0)2-N(R8)-, and -C0El6)-N(Rn)-; wherein Rn is selected from the group consisting of 
hydrogen, alkyl, and arylalkylenyl; or Rn and R4 together with the nitrogen atom to which 



— N 




, and 



— N— SO 





— N 



A 



Ru is bonded can join to form the group 
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a and b are independently integers from 1 to 4 with the proviso that when A is 
-0-, -N(R«)-, -N(Y-R4H ox •N(X-N(Rfi>Y-R4)- then a and b are independently mtegers 
fioni2to4; 

Rai and Rb I are each independently selected from the group consisting of: 
5 hydrogen, 

halogen, 
alkyl, 
alkenyl, 
alkoxy, 

10 alkylthio, and 

-N(R9)2; 

or when taken together, Rai and Rbi form a fused aryl rmg or heteroaryl ring 
containing one heteroatom selected from the group consisting of N and S, wherein the aryl 
or heteroaryl ring is unsubstituted or substituted by one or more R groups, or substituted 
15 by one R3 group, or substituted by one R3 group and one R group; 

or when taken together, Rai and Rbi form a fused 5 to 7 membered saturated 
ring, optionally containing one heteroatom selected from the group consisting of N and S, 
and unsubstituted or substituted by one or more R groups; 
R is selected from the group consisting of: 
20 halogen, 

hydroxy, 
alkyl, 
alkenyl, 
haloalkyl, 
25 alkoxy, 

alkylthio, and 
-N(R9)2; 

R2 is selected from the group consisting of: 
-R4', 

30 -X'.R4', 

.X'-y'-R4'. and 
-X'-Rs'; 
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R3 is selected fiom the group consisting of: 
.Z-R4'. 

-Z-X'-V-Ra', 
5 -Z-X'-Y'-X'-Y'-Rj*, and 

-Z-X'-Rs'; 

R4 is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, 
heteroaryl, and heterocyclyl wherein the alkyl. alkenyl, alkynyl, aryl. heteroaryl, and 
heterocyclyl groups can be unsubstituted or substituted by one or more substituents 

1 0 independently selected from the group consisting of alkyl, alkoxy, haloalkyl, haloalkoxy, 
halogen, nitro, hydroxy, mercapto, cyano, carboxy, formyl, aryl, aiyloxy, arylalkoxy, 
heteroaryl, heteroaryloxy, heteroarylalkoxy, heterocyclyl, heterocyclylalkylenyl, amino, 
alkylamino, (arylalkylenyl)anuno, dialkylamino, and in the case of alkyl, alkenyl. alkynyl, 
• and heterocyclyl, 0x0, with the proviso that when R, is Rt, Rj is a substituted alkyl group, 

15 and the substituent contains a hetero atom which bonds directly to the alkyl group, then 
the alkyl groiq> contains at least two carbons between the substituent and the nitrogen 

atom to which Ri is bonded; 

R4' is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, 
arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl, 

20 heteioaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl, 
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, 
heteroarylalkylenyl, heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl groups 
can be unsubstituted or substituted by one or more substituents independentiy selected 
from the group consisting of alkyl, alkoxy. hydroxyalkyl, haloalkyl, haloalkoxy, halogen, 

25 nitro, hydroxy, mercapto, cyano, aryl, aryloxy, arylalkyleneoxy, heteroaryl, heteroaryloxy. 
heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino, dialkylamino, 
(dialkylamino)alkyleneoxy. and in tiie case of alkyl, alkenyl, alkynyl, and heterocyclyl, 

0x0; 

Rs is selected from the group consisting of: 
-N . A -N-CR, -N-SO, 
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Rs' is selected from the grovp consisting of: 
-N-C(R6) -N-S(O), -V-lQ \, -0-N=i A" 

N-C{R6)-N A' 
J \cH2)a 




R 



lU is selected from the gro\q) consisting of =0 and -S; 

5 R7 is C2-7 alkylene; 

R« is selected from the group consisting of hydrogen, alkyl, alkoxyaUcylenyl, 

hydroxyalkylenyl, arylalkylenyl, and heteroarylalkylenyl; 

R9 is selected from the group consisting of hydrogen and alkyl; 
Rio is C34 alkylene; 

A' is selected from the group consisting of -0-, -C(0)-» -S(0)o.2-» ^ -N(R4>; 
A" is selected from the group consisting of -0-, -S(0)o.2-. -N(-Q-R4)-, and .CH2-; 
Q is selected from the group consisting of abend, -C(R^)-, -C(R<)-C(R<)-, -S(0)2-, 
.C(R6>N(R8)-W-, -S(0)2-N(R8)-, -C(R6)-0-. -C(R6>S-, and -C(R6)-N(OR9>; 

V is selected from the group consistbg of -C(R6>, ■0-C(^); -N(R8>C(R6)-. and 

15 -S(0)2-; 

W is selected from the group consisting of a bond, -C(0)-, and -S(0)2-; 
X* is selected from the gro\q> consisting of alkylene, alkenylene, alkynylene, 
arylene, heteroarylene, and heterocyclylene wherein the alkylene, alkenylene. and 
alkynylene groups can be optionally interrupted or terminated by arylene. heteroarylene or 
20 heterocyclylene and optionally interrupted by one or more -O- groups; 

Y* is selected from the giovp consisting of: 
-0-, 

-S(0)o.2-, 
-S(0)2-N(R«>, 

25 -C(R<i)-, 

-C(R6>0-. 

-0-C(R«)-. 
-0-C(0)-0-, 
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-N(R8)-Q-, 
-C(R6)-N(R8>, 

-0-C(R6)-N(R«>, 
-C(R«)-N(0R9K 
-0-N(R«)-Q-, 
-0-N=C(R4K 

-CH(-N(-0-R«)-Q-R4)-, 




•N-C(Re)-N-W- 
N— R^-N-Q— 




, and 





"-Rio 
Z is a bond or -0-; and 

c and d are independently integers from Ito 6 with the proviso that c + d is < 7 
or a phflimaceutically acceptable salt thereof. 

8. A compovtnd of the Formula XVI: 




XVI 
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wherein: 

G is selected from the group consisting of: 
-C(0)-R"', 
a-aminoacyl, 
5 a-aminoacyl-a-aminoacyl, 

-C(0>0-R'", 
-C(0)-NCR"")R"\ 

-C(=NY2)-R'", 
^CH(0H)-.C(0>0Y2, 
10 -CH(OCm alkyl)Yo, 

-CH2Y,, and 
-CH(CH3)Y,; 

R'" and R"" are independently selected from the group consisting of Cmo alkyl, 
C3.7 cycloalkyl, phenyU benzyl, and 2-phenylethyl, each of which may be unsubstituted or 
15 substituted by one or more substituents independently selected from the group consisting 
of halogen, hydroxy, nitro, cyano, carboxy, Ci-6 alkyl. Cm alkoxy, aryl, heteroaryl, 
aryl-CM alkylenyl, heteroaryl-CM alkylenyl, halo-CM alkylenyl, halo-Ci^ alkoxy, 
-0-C(0)-CH3, -C(0>0-CH3, -C(0>NH2, -0-CH2-C(0)-NH2, -NH2, and -S(0)2"NH2, 
with the proviso that R"" can also be hydrogen; 
20 a-aminoacyl is an a-aminoacyl group derived from an a-amino acid selected from 

the group consisting of racemic, and L-amino acids; 

Y2 is selected from the group consisting of hydrogen, Ci^ alkyl, and benzyl; 
Yo is selected from the group consistmg of Ci,6 allQ^l carboxy-CM alkylenyl, 
amino-CM alkylenyl, mono-//-Ci-6alkylammo-Ci-4 alkylenyl, and 

25 di-iV,-W-Cj.6 alkylamino-CM alkylenyl; 

Yi is selected from the group consisting of mono-iV-Ci-6 alkylamino, 
ai-JV;jV-CMalkylamino, moipholin.4-yl, piperidin-l-yl, pyrrolidin-l-yl, and 
4-Cm alkylpiperazin-l-yl; 

Xi is a bond or Cm alkylene; 
30 Ai is selected from the group consistmg of -NCRg)- and -N(-Y-R4)-; 

Y is selected from the group consistmg of -C(R6H -C(R6)-0-, -S(0)2-, 
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-S(0)2-N(Rg>, and -C(R6>N(Rii)-; viherwn Rii is selected from the group consisting of 
hydrogen, alkyl, and arylalkylenyl; or Rh and R4 togedier with the nitrogen atom to which 

— N A 
V, (CH,)v ^ 

Ri 1 is bonded can join to fonn the group ; 

A is selected fiom the group consisting of -CH^)-, -0-, -NCRg)-, -N(Y-Ri)-, and 

-N(X-N(EU)-Y-R4>; 

a and b are independently integers from 1 to 4 with the proviso that when A is 

-0-, -NCRs)-, -N(Y-R4>, or -NCX-'N(R8>Y-R4)- then a and b are independently integers 
from 2 to 4; 

X is C2-20 alkylene; 

Ri' is selected from the group consisting of hydrogen, alkyl, alkoxyalkylenyl, and 
hydioxyalkylenyl wherein the alkylenyl group contains at least two carbon atoms between 
the hydroxy or alkoxy substituent and the nitrogen atom to which Ri' is bonded; 
Raj and Rbi are each independently selected from the group consisting of: 

hydrogen, 

halogen» 

alkyl, 

alkenyl, 

alkoxy, 

alkylthio, and 

-N(R9)2; 

or when taken together, Rai and Rbi form a ftised aryl ring or heteroaryl ring 
containing one heteroatom selected from the group consisting of N and S, wherein the aryl 
or heteroaryl ring is unsubstituted or substituted by one or more R groups, or substituted 
by one R3 group, or substituted by one R3 group and one R group; 

or when taken together, Rai and Rbi form a fiased 5 to 7 membered saturated 
ring, optionally containing one heteroatom selected from the group consisting of N and S, 
and unsubstituted or substituted by one or more R groups; 

R is selected from the group consisting of: 
halogen, 
hydroxy, 
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alkyl, 
alkenyl> 
haloalkyl, 
alkoxy, 
alkyltfaio, and 

'•N(R9)2; 

R2 is selected fix)m the group consisting of: 
-R4', 

-X'-r-R4', and 
R3 is selected from the groiq> consisting of: 

-Z-X-R4^ 
-Z-X'-Y'-R4', 
-Z-X'-Y'-X'-Y'-IU*, and 
-Z-X'-R^'; 

R4 is selected from the group consistmg of hydrogen, alkyl, alkenyl, alkynyl, aiyl, 
heteroaryl, and heterocyclyl wherein the alkyl, alkenyl, alkynyl, aryl, heteroaryl, and 
heterocyclyl groups can be unsubstituted or substituted by one or more substituents 
independently selected from the group consisting of alkyl, alkoxy, haloalkyl, haloalkoxy, 
halogen, nitro, hydroxy, mercapto, cyano» carboxy, formyl, aryl, aryloxy, arylaikoxy, 
heteroaryl, heteroaryloxy, heteroarylalkoxy, heterocyclyl, heterocyclylalkylenyl, amino, 
alkylamino, (arylalkylenyl)amino, dialkylamino, and in the case of alkyl, alkenyl, alkynyl, 
and heterocyclyl, 0x0, with the proviso that when Ri is R4, R4 is a substituted alkyl group, 
and the substituent contains a hetero atom which bonds directly to the alkyl group, then 
the alkyl gcoxxp contains at least two carbons between the substituent and the nitrogen 
atom to which Ri is bonded; 

Ri' is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, aryl, 
arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, heteroarylalkylenyl, 
heteroaryloxyalkylenyl, alkylheteroarylenyl, and heterocyclyl wherein the alkyl, alkenyl, 
alkynyl, aryl, arylalkylenyl, aryloxyalkylenyl, alkylarylenyl, heteroaryl, 
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heteroarylalkylenyl, heteroaryloxyalkylenyl, alkyllieteioarylenyl, and heterocyclyl groiqw 
can be unsubstituted or substituted by one or more substituents mdependently selected 
ftom the group consisting of alkyl, alkoxy, hydroxyalkyi, haloalkyl, haloalkoxy, halogen, 
nitro, hydroxy, mereapto, cyano, aryl, aryloxy, arylalkyleneoxy. heteroaryl, hetraoaryloxy, 
heteroarylalkyleneoxy, heterocyclyl, amino, alkylamino, dialkylamino, 
(dialkylamino)alkyl«ieoxy, and in the case of alkyl, alkenyl, alkynyl, and heterocyclyl, 

oxo; 

Rs' is selected fix)m the groiq) consistir^ of: 
-N--C(FV -N-S(0)j -y-fy ^, -0-N- 

N-C(8e)-N A' 

is selected from the group consisting of =0 and =S; 
Ry is C2.7 alkylene; 

Rs is selected ftom the group consisting of hydrogen, alkyl, alkoxyalkylenyl, 
hydroxyalkylenyl, arylalkylenyl, and heteroarylalkylenyl; 

Rs is selected ftom tiie group wmsisting of hydrogen and alkyl; 
Rio is alkylene; 

A' is selected 6om the group consisting of -0-, -C(0>, -S(0)o.2-, and -N(R4)-; 
A" is selected from the group consisting of -0-, -S(0)o.2-, -NC-Q-R4)-. and -CH2-; 
Q is selected fiom the group consisting of a bon4 -C(R6)-, -C(R«)-CO^)-, -S(0)2-, 
-C(R«>N(R«)-W-. -S(0)2-N(R8)-, -C(R6)-0-, -C(R6)-S-. and -C(R^).N(OR*>; 

V is selected ftom the group consisting of -C^Re)-, -0-C(R6>, -N(R8>CCR6)-, and 

-S(0)2-; 

W is selected fiom the group consisting of a bond, -C(0)-, and -S(0)2-; 
X" is selected from the group consisting of alkylene, alkenylene, alkynylene, 
arylene, heteroarylene, and heterocyclylene wherein the alkylene, alkenylene, and 
alkynylene groups can be optionally interrupted or terminated by arylene, heteroarylene or 
heterocyclylene and optionally interrupted by one or more -O- groups; 
Y* is selected from the group consisting of: 
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-0-. 

-S(0)o.2-, 
-S(0)2-N(R8)-, 

-C(R«)-, 
-C(R<i)-0-, 

-0-C(R«>, 
.0-C(0)-0-, 

-N(R«)-Q-, 

-CCR«)-N(R8>. 

-0-C(R6)-N(R«>, 

.C(R6>N(OR9)-» 
-0-N(R»>Q-, 

-0-N-C(R4)-, 

-CC'N-O-R&y, 

-CH(-N(-0-R8)-Q-R4>, 




N— R^-N-Q— 




, and 





10 J 

Z is a bond or -Os and 

c and d are independently integers from 1 to 6 with the proviso that c + d is < 7; 
or a pharmaceutically acceptable salt thereof. 
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9. The compound or salt of claim 1 wherein Ra and Rb are taken together to form a 
fused aryl ring wherein the ring is a benzo ring which is unsubstituted or substituted by 
one, two, three, or four R' groiq>s. 

10. The compound or salt of olahn 3 wherein Ra2 and Rb2 are mdependently hydrogen 
orCMalkyl. 

11. The compound or salt of claim 1 0 wherein Ra2 and Rb2 are both methyl. 

12. Ths compound or salt of any one of claims 6, 7, and 8 wherein Rai and Rb» are 
taken together to form a fused aryl ring, wherein the ring is a benzo ring which is 
unsubstituted or substituted by one or more R groups, or substituted by one R3 group, or 
substituted by one R3 group and one R group. 

13. The compound or salt of any one of claims 1, 2, 4, and 5 wherein R is hydroxy. 

14. The compound or salt of daim 4 or clahn 5 wherein n is 0. 

15. The compound or salt of claim 4 wherein n is 0 and m is 1 . 

16. The compound or salt of any one of claims 2. 4, 6, 7, 8. 12. 13 as dependent on 
claim 4. 14 as dependent on claim 4, or 15 wherein R3 is selected from the group 
consisting of phenyl, p-tolyl, benzyloxy. (4.chlorobenzyl)oxy. (4-methylbenzyl)oxy. 3- 
furyl. pyridin-3.yl, 5-(hydtoxym6lbyl)pyridin.3-yI. 6-chloropyridin-3-yl, d-fluoropyridm- 
3.yl, 6-methylpyridin-3-yl. 3-quinolin-3-yl, and tlriazol-4-ylmethoxy. 

17. The compound or salt of any one of claims 4. 13 as dependent on claim 4. or 14 as 
dependent on claim 4 ■vrtxerein m is 0. 

18. The compound or salt of any one of claims 1 through 5. 7, 9 through 11, 12 as 
dependent on claim 7, 13, 14, 15, 16 except as dependent on claim 6 or 8, and 17 v^erein 
Ri is R4. 
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1 9, The compound or salt of claim 18 wherein R4 is aUcyl or arylalkylenyl. 

20, The compound or salt of claim 19 wherein R4 is methyl, ethyl, w-propyl, 1 - 
methylethyl, /2-butyl, 1-ethylpropyl, 2-methylpropyl, 3-methylb;ityl, benzyl, 2- 
phenylethyl, or 3-phenylpropyl 

21, The compound or salt of any one of claims 1 through 5, 7, 9 through 1 1, 12 as 
dependent on claim 7» 13, 14, 15, 16 except as dependent on claim 6 or 8, and 17 wherein 
Ri is -X-N(R8)-Y.R4. 

22, The compound or salt of claim 21 wherein X is Cz^ alkylene, Rg is hydrogen, R4 is 
Ci-6 alkyl, Y is -C(OK -S(0)2-, or -C(0>N(Rii)- wherein Rn is hydrogen or Rn and R4 
join to form a morpholine ring. 

23, The compound or salt of any one of claims 6, 8, and 12 or 16 as dependent on 
claim 6 or 8 wherein Xi is Cm alkylene, and Ai is -N(R«>. 

24. . The compound or salt of any one of claims 6, 8, and 12 or 1 6 as dependent on 
claim 6 or 8 wherein Xi is Cm alkylene, and Ai is -N(-Y-R4)-. 

25. The compound or salt of any one of claims 6, 8, 12 or 16 as dependent on claim 6 
or 8, and 24 wherein Xi is Cm alkylene, and Y is -C(OH -S(0)2-, or -C(0>N(R| i>, 

26. The compound or salt of claim 25 wherein R4 is C 1-6 alkyl, and Ri 1 is hydrogen or 
methyl. 

27. The compound or salt of claim 25 wherein Y is -C(0)-N(Ri 1)-, and R4 and Rn 



independently 1 or 2, with the proviso that when A is -O- then a and b are each 2. 



form the group 




A 



wherein A is -CH2- or -0-, and a and b are each 
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28- The compound or salt of any one of claims 1 through 27 wherein Rj' is hydrogen, 

29- The compound or salt of any one of claims 2 through 8, 10, 1 1, 12, 13 as 

5 dependent on claim 2, 4, or 5, 14, 15, 16, 17, 18 throi:^h 22 exoqpt as dependent on claim 
1 or 9, 23, 24, 25, 26, 27, and 28 except as dependent on claim 1 or 9 wherein is 
hydrogen, alkyl, alkoxyalkylenyl, or hydroxyalkylenyl. 

30. The compound or salt of claim 29 wherein R2 is C1-4 alkyl, 
10 Cm alkyl-0-C2^ aUcylenyl, or hydroxyC2^ alkylenyl. 

3 1 , The compound or salt of claim 30 wherein R2 is methyl, ethyl, n-propyl, w-butyl, 2- 
methoxyethyl, or 2-hydroxyethyl. 

15 32. A pharmaceutical composition comprising a therapeutically effective amount of a 
compound or salt of any one of claims 1-31 in combination with a phannaceutically 
acceptable carrier. 

33 . A method of inducing cytokme biosynthesis in an animal comprising administering 
20 an effective amount of a compound or salt of any one of claims 1 -3 1 of the phaimaceutical 

composition of claim 32 to the animal. 

34. A method of treating a viral disease in an animal in need thereof comprising 
administering a therapeutically efifeclive amount of a compound or salt of any one of 

25 claims 1-3 1 ox the pharmaceutical composition of claim 32 to the animal. 

35. A method of treating a neoplastic disease in an animal in need thereof comprising 
administering a therapeutically effective amount of a compound or salt of any one of 
claims 1-31 or the pharmaceutical composition of claim 32 to the animal. 

30 
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